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PROBLEM TO BE SOLVED: To provide a method and LJ^^^\ 
device for ultrasonic bonding for flip chip mounting by which --j^P * V 

sufficient bonding strength is obtained and stable bonding \%$ ^^4: 

can be performed between electronic parts and a substrate. "^-^J C^^p 
SOLUTION: A semiconductor chip 6 is bonded to the ;«wJiil5^ ; 

substrate 3 from the oblique direction (5° to 35° direction) i^j^feS^^^, 
with respect to the horizontal direction perpendicular to the 
vertical direction by applying ultrasonic vibrations to the 
chip 6. Consequently, the IC chip 6 makes the same 
vibrating action as that of a semiconductor chip holding 
member 15 and the ultrasonic vibrations are stably 
transmitted to the chip 6. Therefore, the bonding quality 
between the IC chip 6 and bonded substrate 3 can be 
improved, because the sufficient bonding strength is 
obtained between the chip 6 and the substrate 3. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The ultrasonic-jointing approach characterized by to join the above-mentioned bump of the 
above-mentioned semiconductor chip to the above-mentioned electrode of the above-mentioned 
substrate, giving supersonic vibration in the direction of slant to the longitudinal direction along the 
above-mentioned plane of composition of the above-mentioned semiconductor chip to the above- 
mentioned semiconductor chip when carrying out flip chip mounting of the semiconductor chip (6) on a 
substrate (3) carrying out alignment to the bump (8) on the pad (6a) of the above-mentioned 
semiconductor chip, and the electrode (9) of the above-mentioned substrate, and pressurizing after that. 
[Claim 2] The ultrasonic-jointing approach according to claim 1 that whenever [ tilt-angle / which gives 
the above-mentioned supersonic vibration in the direction of slant to the longitudinal direction along the 
above-mentioned plane of composition of the above-mentioned semiconductor chip to the above- 
mentioned semiconductor chip ] (theta) is five - 35 degrees. 

[Claim 3] The substrate to which the above-mentioned semiconductor chip was joined by the ultrasonic- 
jointing approach according to claim 1 or 2. 

[Claim 4] In the ultrasonic-jointing equipment which gives pressurization and supersonic vibration to a 
semiconductor chip (6), and joins the above-mentioned semiconductor chip to a substrate (3) The 
semiconductor chip attachment component which holds the plane of composition of the above- 
mentioned semiconductor chip, maintaining abbreviation parallel to the plane of composition of the 
above-mentioned substrate (15), The ultrasonic horn which gives the above-mentioned supersonic 
vibration to the above-mentioned semiconductor chip held at the above-mentioned semiconductor chip 
attachment component in the direction of slant to the longitudinal direction along the above-mentioned 
plane of composition of the above-mentioned semiconductor chip (14), Ultrasonic-jointing equipment 
characterized by having the pressurizer (1 1) which holds the trembler (13) which gives the above- 
mentioned supersonic vibration to the above-mentioned ultrasonic horn, and the above-mentioned 
ultrasonic horn, and gives welding pressure to the above-mentioned semiconductor chip to the above- 
mentioned substrate through the above-mentioned semiconductor chip attachment component. 
[Claim 5] Ultrasonic-jointing equipment according to claim 4 whenever [ tilt-angle / of the above- 
mentioned supersonic vibration of the above-mentioned ultrasonic horn which gives the above- 
mentioned supersonic vibration in the direction of slant for the above-mentioned semiconductor chip 
attachment component to the longitudinal direction along the above-mentioned plane of composition of 
the above-mentioned semiconductor chip to the above-mentioned semiconductor chip / whose ] (theta) 
is five - 35 degrees. 

[Claim 6] The ultrasonic-jointing equipment according to claim 4 which fixes the above-mentioned 
semiconductor chip attachment component at the tip of the above-mentioned ultrasonic horn 
dismountable with the nut (251) which inserts the attachment shank (1510) which prepared the hole 
(14c) which extends in the direction which intersects perpendicularly at the tip of the above-mentioned 
ultrasonic horn to the plane of composition of the above-mentioned substrate, and was prepared in the 
hole at the above-mentioned semiconductor chip attachment component, prepares **** (151 1) in the 
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attachment shank, and is thrust into the **** and this ****. 
[Claim 7] The hole (14c) which extends in the direction which intersects perpendicularly at the above- 
mentioned tip of an ultrasonic horn to the plane of composition of the above-mentioned substrate is 
prepared. The attachment shank (152) prepared in the hole at the above-mentioned semiconductor chip 
attachment component is inserted. Ultrasonic-jointing equipment according to claim 4 which fixes the 
above-mentioned semiconductor chip attachment component at the tip of the above-mentioned 
ultrasonic horn dismountable by the mounting screw (26) which prepares the tapped hole (14e) which 
extends at the tip of the above-mentioned ultrasonic horn so that it may intersect perpendicularly with 
the attachment shank, and is thrust into the above-mentioned tapped hole and this tapped hole. 
[Claim 8] Ultrasonic-jointing equipment according to claim 4 which screws in the screw thread (1531) 
of the attachment shank (153) which prepared the perpendicular tapped hole (14d) at the tip of the 
above-mentioned ultrasonic horn to the above-mentioned plane of composition of the above-mentioned 
substrate, and was prepared in the tapped hole at the above-mentioned semiconductor chip attachment 
component, and fixes the above-mentioned semiconductor chip attachment component at the tip of the 
above-mentioned ultrasonic horn dismountable. 

[Claim 9] The ultrasonic-jointing equipment according to claim 4 which it had further in the flexurally 
oscillating section (141) which is prepared along the vertical direction at the tip of the above-mentioned 
ultrasonic horn, and arranges the above-mentioned semiconductor chip attachment component at the 
edge by the side of the above-mentioned substrate, and transmits the above-mentioned supersonic 
vibration while giving the above-mentioned supersonic vibration to the above-mentioned semiconductor 
chip in the direction of slant to the above-mentioned longitudinal direction where the above-mentioned 
ultrasonic horn is along the above-mentioned plane of composition of the above-mentioned 
semiconductor chip, and intersects perpendicularly with the vertical direction. 
[Claim 10] While giving the above-mentioned supersonic vibration to the above-mentioned 
semiconductor chip in the direction of slant to the above-mentioned longitudinal direction where the 
above-mentioned ultrasonic horn is along the above-mentioned plane of composition of the above- 
mentioned semiconductor chip, and intersects perpendicularly with the vertical direction The above- 
mentioned ultrasonic horn is held in the knot section equivalent to two knots of the longitudinal 
oscillation of the above-mentioned supersonic vibration. It is prepared in along the vertical direction at 
the part equivalent to the antinode of vibration between the knots of the longitudinal oscillation of the 
above-mentioned supersonic vibration of the above-mentioned ultrasonic horn. And ultrasonic-jointing 
equipment according to claim 4 further equipped with the flexurally oscillating section (141) which 
arranges the above-mentioned semiconductor chip attachment component at the edge by the side of the 
above-mentioned substrate, and transmits the above-mentioned supersonic vibration to it. 
[Claim 11] The above-mentioned ultrasonic horn is ultrasonic-jointing equipment according to claim 10 
which held the attachment section (144,145) which pulled out the rib (142,143) once from the knot 
section equivalent to two knots of the longitudinal oscillation of the above-mentioned supersonic 
vibration of the above-mentioned ultrasonic horn, and was bent at the right angle to the above- 
mentioned rib to the above-mentioned pressurizer (11). 

[Claim 12] In the knot section in which the above-mentioned ultrasonic horn is equivalent to two knots 
of the longitudinal oscillation of the above-mentioned supersonic vibration of the above-mentioned 
ultrasonic horn A rib (143 1) is pulled out whenever [ - ] in a longitudinal direction from the both sides 
of the ultrasonic horn 14, respectively. Bend at a right angle in the direction of longitudinal oscillation 
from the above-mentioned rib, and the 1st bending section (1432) is formed. Bend at a right angle 
further from the above-mentioned 1st bending section in the opposite direction, and the 2nd bending 
section (1433) is formed. Ultrasonic-jointing equipment according to claim 1 1 which held the 
attachment section (144,145) which formed the rib (142,143) in this 2nd bending section, and was bent 
at the right angle to this rib to the above-mentioned pressurizer (1 1). 
[Claim 13] While giving the above-mentioned supersonic vibration to the above-mentioned 
semiconductor chip in the direction of slant to the above-mentioned longitudinal direction where the 
above-mentioned ultrasonic horn is along the above-mentioned plane of composition of the above- 
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mentioned semiconductor chip, and intersects perpendicularly with the vertical direction Prepare at the 
tip of the above-mentioned ultrasonic horn along the vertical direction, and it has the flexurally 
oscillating section (141) which arranges the above-mentioned semiconductor chip attachment 
component at the edge by the side of the above-mentioned substrate, and transmits the above-mentioned 
supersonic vibration to it. The attachment shank (152) which prepared the perpendicular hole (141b) to 
the above-mentioned plane of composition of the above-mentioned substrate, and was prepared in the 
hole at the above-mentioned semiconductor chip attachment component is inserted. A tapped hole 
(141e) is perpendicularly established in the above-mentioned flexurally oscillating section to the shaft 
orientations of the attachment shank. Ultrasonic-jointing equipment according to claim 9 or 10 which 
fixed the above-mentioned semiconductor chip attachment component to the above-mentioned flexurally 
oscillating section dismountable by the mounting screw (26) thrust into the above-mentioned tapped 
hole and the above-mentioned tapped hole. 

[Claim 14] While giving the above-mentioned supersonic vibration to the above-mentioned 
semiconductor chip in the direction of slant to the above-mentioned longitudinal direction where the 
above-mentioned ultrasonic horn is along the above-mentioned plane of composition of the above- 
mentioned semiconductor chip, and intersects perpendicularly with the vertical direction In the 
flexurally oscillating section (141) which prepares in along the vertical direction at the tip of the above- 
mentioned ultrasonic horn, and arranges the above-mentioned semiconductor chip attachment 
component at the edge by the side of the above-mentioned substrate, and transmits the above-mentioned 
supersonic vibration The attachment shank (152) which prepared the rate bundle hole (146) and was 
prepared in the rate bundle hole at the above-mentioned semiconductor chip attachment component is 
inserted. A tapped hole (146a) is established in the above-mentioned rate bundle hole at right angles to 
the shaft orientations of the attachment shank. Ultrasonic-jointing equipment according to claim 9 or 10 
which fixes the above-mentioned semiconductor chip attachment component to the above-mentioned 
flexurally oscillating section for the above-mentioned semiconductor chip attachment component thrust 
into the above-mentioned tapped hole and the above-mentioned tapped hole dismountable by the 
mounting screw (27). 

[Claim 15] While giving the above-mentioned supersonic vibration to the above-mentioned 
semiconductor chip in the direction of slant to the above-mentioned longitudinal direction where the 
above-mentioned ultrasonic horn is along the above-mentioned plane of composition of the above- 
mentioned semiconductor chip, and intersects perpendicularly with the vertical direction The flexurally 
oscillating section (141) which prepares at the tip of the above-mentioned ultrasonic horn along the 
vertical direction, and arranges the above-mentioned semiconductor chip attachment component at the 
edge by the side of the above-mentioned substrate, and transmits the above-mentioned supersonic 
vibration While preparing a perpendicular hole (141 1) to the above-mentioned plane of composition of 
the above-mentioned substrate and preparing a 20 degrees - 40 degrees roofing inclined plane (1412) at 
the tip, the above-mentioned semiconductor chip attachment component Prepare a slit (1543) in the core 
at the tip, and a somewhat larger hollow (1541) than the above-mentioned semiconductor chip of a 
configuration of holding the above-mentioned semiconductor chip from a longitudinal direction is 
prepared. The inclined plane (1542) of whenever [ same tilt-angle ] is prepared, whenever [ tilt-angle / 
of the roofing inclined plane established in the upper part at the above-mentioned flexurally oscillating 
section ], and a profile - An attachment shank (1544) is constituted on it. The above-mentioned 
flexurally oscillating section and the above-mentioned semiconductor chip attachment component If 
pressurized with the above-mentioned pressurizer, the above-mentioned inclined planes prepared in the 
above-mentioned semiconductor chip attachment component will contact the above-mentioned 
flexurally oscillating section for each other. And it is constituted so that the inside of the above- 
mentioned hollow of the above-mentioned semiconductor chip attachment component may put the 
above-mentioned semiconductor chip, when the above-mentioned semiconductor chip attachment 
component bends so that the above-mentioned slit may be narrowed. The above-mentioned 
semiconductor chip attachment component to the notch (1545) prepared in the attachment shank The 
ball plunger (28) perpendicularly prepared in the above-mentioned flexurally oscillating section to the 
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jnt shank (1544) is pressed. Ultrasonic-jointing equipment according to 
claim 9 or 10 constituted so that the above-mentioned semiconductor chip attachment component can 
pull up upward in one with the above-mentioned flexurally oscillating section. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention gives pressurization and supersonic vibration to semiconductor 
chips, such as electronic parts, for example, IC chip etc., and relates to the ultrasonic-jointing approach 
for flip chip mounting which joins the above-mentioned semiconductor chip to a circuit organizer, for 
example, a substrate, and its equipment. 

[0002] Here, a circuit organizer means objects with which the circuit is formed, such as the circuit 
boards, such as the circuit boards, such as a resin substrate, a paper-phenol substrate, a ceramic 
substrate, a glass epoxy (GARAEPO) substrate, and a film substrate, a monolayer substrate, or a 
multilayer substrate, components, a case, or a frame. 
[0003] 

[Description of the Prior Art] Conventional flip chip mounting equipment 130 is shown in drawing 24 . 
The substrate (henceforth a "junction substrate") 103 to which it should be carried in to by the transport 
device 102, and IC chip should be joined is heated being controlled by the heating control unit 107 
connected to the heating stage 104 to supply the heating stage 104, and to hold fix a substrate 103 to the 
above-mentioned heating stage 104, and to be shown in drawing 25 . Subsequently, sequential delivery 
of the one IC chip 106 picked out from the wafer sheet 105 is carried out to the semiconductor chip 
attachment component 115 with which the junction pressurizer 101 is equipped. 
[0004] As shown in drawing 24 - drawing 26 , adsorption immobilization is carried out at the 
semiconductor chip attachment component 1 15, and this IC chip 106 is positioned through recognition 
actuation in the predetermined location of the junction substrate 103. Subsequently, when the IC chip 
106 can give pressurization and supersonic vibration to the junction substrate 103 with the junction 
pressurizer 101, metal junction of the bump 108 of the IC chip 106 and the electrode 109 of the junction 
substrate 103 is carried out. The above-mentioned junction pressurizer 101 has the voice coil motor 1 1 1 
as a pressurizer of the IC chip 106 and the junction substrate 103 which performs pressurization for 
junction while moving the above-mentioned semiconductor chip attachment component 1 15 in the 
thickness direction of the IC chip 106 or the junction substrate 103, a bracket 1 12 is formed in a part for 
the point of driving shaft 1 1 la of the above-mentioned voice coil motor 111, and the ultrasonic horn 1 14 
is attached in the above-mentioned bracket 1 12. The above-mentioned semiconductor chip attachment 
component 1 1 5 is attached in the end section of the ultrasonic horn 1 14, and vibrator 1 13 is attached in 
the other end. An ultrasonic wave oscillator 1 17 is connected to the above-mentioned vibrator 1 13, and 
vibrator 1 13 is made to generate supersonic vibration. Moreover, motion control of the above-mentioned 
voice coil motor 1 1 1 is carried out with the junction pressurization control unit 1 16. 
[0005] In accordance with the shaft orientations, interruption is prepared in the above-mentioned 
ultrasonic horn 1 14, and as shown in drawing 25 , the semiconductor chip attachment component 1 1 5 is 
****(ed) by the shaft orientations of the semiconductor chip attachment component 1 15 by the above- 
mentioned interruption from the rectangular cross. In addition, as mentioned above, although the piping 
124 for suction is connected to the semiconductor chip attachment component 1 15 in order that the 
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semiconductor chip attachment component 115 may adsorb the IC chip 106, the above-mentioned 
piping 124 for suction is not supported by the bracket 112. Moreover, the location of**** which hits 
the knot section 142 of the longitudinal oscillation of the supersonic vibration which the above- 
mentioned trembler 1 13 emits is broken by the bracket 1 12 with a bolt 123, bundle conclusion is carried 
out, and the ultrasonic horn 104 is pressurized by the voice coil motor 1 1 1 currently installed in the 
upper part of the above-mentioned bracket 1 12 as mentioned above. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the above conventional structures, since the 
tip of the semiconductor chip attachment component 115 vibrates almost horizontally by flexural 
oscillation, slipping occurs, and skillful ****** of the vibration is not carried out to the IC chip 106, but 
it has become the cause which sufficient bonding strength of the IC chip 106 and the junction substrate 
103 is no longer obtained, and induces poor junction opening. Moreover, there is a problem that a 
blemish and a crack 100 which were struck as shown in the IC chip 106 by the slipping at (A) of 
drawing 2727 by the semiconductor chip attachment component 115 and (B) occur. 
[0007] Furthermore, as mentioned above, with the conventional structure, when the welding pressure by 
the voice coil motor 1 1 1 becomes large, the moment from the semiconductor chip attachment 
component 115 works in the knot section 142 of the ultrasonic horn 1 14, it inclines to the longitudinal 
direction in which the vertical direction and the ultrasonic horn 1 14 cross at right angles, the parallelism 
between the apical surface of the semiconductor chip attachment component 1 1 5 and the plane of 
composition of the junction substrate 103 collapses, and there is a problem that skillful ****** of the 
vibration is not carried out to the IC chip 106. Moreover, distortion occurs in the knot section 142 of the 
ultrasonic horn 1 14, the resonance state of the ultrasonic horn 1 14 collapses, and the amplitude to the IC 
chip 106 is not stabilized, but it has become the cause which sufficient bonding strength of the IC chip 
106 and the junction substrate 103 is no longer obtained, and induces poor junction opening. 
[0008] With the conventional structure, interruption is prepared in the ultrasonic horn 1 14 in accordance 
with the shaft orientations. Moreover, the semiconductor chip attachment component 115 Since the shaft 
orientations of the semiconductor chip attachment component 1 15 **** by the above-mentioned 
interruption from the rectangular cross, Flexural oscillation of the semiconductor chip attachment 
component 115 becomes unstable by change 0 f ****** by interruption. The amplitude to the IC chip 
106 is not stabilized, but it has become the cause which sufficient bonding strength of the IC chip 106 
and the junction substrate 103 is no longer obtained, and induces poor junction opening. 
[0009] Furthermore, the miniaturization of an electron device is increasingly called for with small-and- 
light-izing of electronic equipment, mounting technology invites a turning point to a flip chip method 
from a wiring method, and it has been a big technical problem that a multi-pin IC chip is also joinable 
on a large scale in recent years again. 

[0010] Under such conditions, it is clear that above-mentioned poor junction opening increases rapidly 
while it has been the conventional configuration, since increase of junction welding pressure and 
ultrasonic power is needed. 

[001 1] The purpose of this invention is offering the ultrasonic-jointing approach for flip chip mounting 
it having been made in order to solve such a trouble, and sufficient bonding strength of electronic parts 
and a substrate being obtained, and stable junction being performed, and its equipment. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is 
constituted as follows. 

[0013] The ultrasonic-jointing approach characterized by to join the above-mentioned bump on the 
above-mentioned pad of the above-mentioned semiconductor chip to the above-mentioned electrode of 
the above-mentioned substrate offers giving supersonic vibration in the direction of slant to the above- 
mentioned semiconductor chip to the longitudinal direction along the above-mentioned plane of 
composition of the above-mentioned semiconductor chip, when carrying out flip chip mounting of the 
semiconductor chip on a substrate, if this invention is caused like the 1st voice carrying out alignment to 
the bump on the pad of the above-mentioned semiconductor chip, and the electrode of the above- 
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mentioned substrate, and pressurizing after that. 

[0014] If this invention is caused like the 2nd voice, the 1st mode whenever [ tilt-angle / which gives the 
above-mentioned supersonic vibration in the direction of slant to the longitudinal direction along the 
above-mentioned plane of composition of the above-mentioned semiconductor chip to the above- 
mentioned semiconductor chip / whose ] is five - 35 degrees will be provided with the ultrasonic- 
jointing approach of a publication. 

[0015] If this invention is caused like the 3rd voice, the substrate by which the above-mentioned 
semiconductor chip was joined to the mode of the 1st or 2 by the ultrasonic-jointing approach of a 
publication will be offered. 

[0016] In the ultrasonic-jointing equipment which will give pressurization and supersonic vibration to a 
semiconductor chip, and will join the above-mentioned semiconductor chip to a substrate if this 
invention is caused like the 4th voice The semiconductor chip attachment component which holds the 
plane of composition of the above-mentioned semiconductor chip, maintaining abbreviation parallel to 
the plane of composition of the above-mentioned substrate, The ultrasonic horn which gives the above- 
mentioned supersonic vibration to the above-mentioned semiconductor chip held at the above- 
mentioned semiconductor chip attachment component in the direction of slant to the longitudinal 
direction along the above-mentioned plane of composition of the above-mentioned semiconductor chip, 
The ultrasonic-jointing equipment characterized by having the pressurizer which holds the trembler 
which gives the above-mentioned supersonic vibration to the above-mentioned ultrasonic horn, and the 
above-mentioned ultrasonic horn, and gives welding pressure to the above-mentioned semiconductor 
chip to the above-mentioned substrate through the above-mentioned semiconductor chip attachment 
component is offered. 

[0017] If this invention is caused like the 5th voice, the 4th mode whenever [ tilt-angle / of the above- 
mentioned supersonic vibration of the above-mentioned ultrasonic horn which gives the above- 
mentioned supersonic vibration in the direction of slant for the above-mentioned semiconductor chip 
attachment component to the longitudinal direction along the above-mentioned plane of composition of 
the above-mentioned semiconductor chip to the above-mentioned semiconductor chip / whose ] is five - 
35 degrees will be provided with the ultrasonic-jointing equipment of a publication. 
[0018] The attachment shank which prepared the hole which extends in the direction which intersects 
perpendicularly at the tip of the above-mentioned ultrasonic horn to the plane of composition of the 
above-mentioned substrate, and prepared in the hole at the above-mentioned semiconductor chip 
attachment component when this invention was caused like the 6th voice inserts, **** prepares in the 
attachment shank, and the 4th mode which fixes the above-mentioned semiconductor chip attachment 
component dismountable at the tip of the above-mentioned ultrasonic horn with the nut thrust into the 
**** and this **** provides with the ultrasonic-jointing equipment of a publication. 
[0019] If this invention is caused like the 7th voice, the hole which extends in the direction which 
intersects perpendicularly at the above-mentioned tip of an ultrasonic horn to the plane of composition 
of the above-mentioned substrate will be prepared. Insert the attachment shank prepared in the hole at 
the above-mentioned semiconductor chip attachment component, and the tapped hole which extends at 
the tip of the above-mentioned ultrasonic horn so that it may intersect perpendicularly with the 
attachment shank is prepared. The 4th mode which fixes the above-mentioned semiconductor chip 
attachment component at the tip of the above-mentioned ultrasonic horn dismountable by the mounting 
screw thrust into the above-mentioned tapped hole and this tapped hole is provided with the ultrasonic- 
jointing equipment of a publication. 

[0020] If this invention is caused like the 8th voice, **** of an attachment shank which prepared the 
perpendicular tapped hole at the tip of the above-mentioned ultrasonic horn to the above-mentioned 
plane of composition of the above-mentioned substrate, and was prepared in the tapped hole at the 
above-mentioned semiconductor chip attachment component will be thrust, and the 4th mode which 
fixes the above-mentioned semiconductor chip attachment component at the tip of the above-mentioned 
ultrasonic horn dismountable will be provided with the ultrasonic-jointing equipment of a publication. 
[0021] If this invention is caused like the 9th voice, while giving the above-mentioned supersonic 
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vibration to the above-mentioned semiconductor chip in the direction of slant to the above-mentioned 
longitudinal direction where the above-mentioned ultrasonic horn is along the above-mentioned plane of 
composition of the above-mentioned semiconductor chip, and intersects perpendicularly with the 
vertical direction The 4th mode further equipped with the flexurally oscillating section which is prepared 
at the tip of the above-mentioned ultrasonic horn along the vertical direction, and arranges the above- 
mentioned semiconductor chip attachment component at the edge by the side of the above-mentioned 
substrate, and transmits the above-mentioned supersonic vibration is provided with the ultrasonic- 
jointing equipment of a publication. 

[0022] If this invention is caused like the 10th voice, while giving the above-mentioned supersonic 
vibration to the above-mentioned semiconductor chip in the direction of slant to the above-mentioned 
longitudinal direction where the above-mentioned ultrasonic horn is along the above-mentioned plane of 
composition of the above-mentioned semiconductor chip, and intersects perpendicularly with the 
vertical direction The above-mentioned ultrasonic horn is held in the knot section equivalent to two 
knots of the longitudinal oscillation of the above-mentioned supersonic vibration. It is prepared in along 
the vertical direction at the part equivalent to the antinode of vibration between the knots of the 
longitudinal oscillation of the above-mentioned supersonic vibration of the above-mentioned ultrasonic 
horn. And the 4th mode further equipped with the flexurally oscillating section which arranges the 
above-mentioned semiconductor chip attachment component at the edge by the side of the above- 
mentioned substrate, and transmits the above-mentioned supersonic vibration to it is provided with the 
ultrasonic-jointing equipment of a publication. 

[0023] If this invention is caused like the 1 1th voice, the above-mentioned ultrasonic horn will pull out a 
rib once from the knot section equivalent to two knots of the longitudinal oscillation of the above- 
mentioned supersonic vibration of the above-mentioned ultrasonic horn, and will provide with the 
ultrasonic-jointing equipment of a publication the 10th mode which held the attachment section bent at 
the right angle to the above-mentioned rib to the above-mentioned pressurizer. 
[0024] If this invention is caused like the 12th voice, the above-mentioned ultrasonic horn In the knot 
section equivalent to two knots of the longitudinal oscillation of the above-mentioned supersonic 
vibration of the above-mentioned ultrasonic horn A rib is pulled out whenever [ - ] in a longitudinal 
direction from the both sides of the ultrasonic horn 14, respectively. Bend at a right angle in the 
direction of longitudinal oscillation from the above-mentioned rib, and the 1st bending section is 
formed. It bends at a right angle further from the above-mentioned 1st bending section in that opposite 
direction, the 2nd bending section is formed, a rib is formed in this 2nd bending section, and the 1 1th 
mode which held the attachment section bent at the right angle to this rib to the above-mentioned 
pressurizer is provided with the ultrasonic-jointing equipment of a publication. 
[0025] If this invention is caused like the 1 3th voice, while giving the above-mentioned supersonic 
vibration to the above-mentioned semiconductor chip in the direction of slant to the above-mentioned 
longitudinal direction where the above-mentioned ultrasonic horn is along the above-mentioned plane of 
composition of the above-mentioned semiconductor chip, and intersects perpendicularly with the 
vertical direction Prepare at the tip of the above-mentioned ultrasonic horn along the vertical direction^ 
and it has the flexurally oscillating section which arranges the above-mentioned semiconductor chip 
attachment component at the edge by the side of the above-mentioned substrate, and transmits the 
above-mentioned supersonic vibration to it. The attachment shank which prepared the perpendicular 
hole to the above-mentioned plane of composition of the above-mentioned substrate, and was prepared 
in the hole at the above-mentioned semiconductor chip attachment component is inserted. A tapped hole 
is perpendicularly established in the above-mentioned flexurally oscillating section to the shaft 
orientations of the attachment shank, and the mode of the 9th or 10 which fixed the above-mentioned 
semiconductor chip attachment component to the above-mentioned flexurally oscillating section 
dismountable by the mounting screw thrust into the above-mentioned tapped hole and the above- 
mentioned tapped hole is provided with the ultrasonic-jointing equipment of a publication. 
[0026] If this invention is caused like the 14th voice, while giving the above-mentioned supersonic 
vibration to the above-mentioned semiconductor chip in the direction of slant to the above-mentioned 
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longitudinal direction where the above-mentioned ultrasonic horn is along the above-mentioned plane of 
composition of the above-mentioned semiconductor chip, and intersects perpendicularly with the 
vertical direction In the flexurally oscillating section which prepares in along the vertical direction at the 
tip of the above-mentioned ultrasonic horn, and arranges the above-mentioned semiconductor chip 
attachment component at the edge by the side of the above-mentioned substrate, and transmits the 
above-mentioned supersonic vibration The attachment shank which prepared the rate bundle hole and 
was prepared in the rate bundle hole at the above-mentioned semiconductor chip attachment component 
is inserted. A tapped hole is established in the above-mentioned rate bundle hole at right angles to the 
shaft orientations of the attachment shank. The mode of the 9th or 10 which fixes the above-mentioned 
semiconductor chip attachment component to the above-mentioned flexurally oscillating section for the 
above-mentioned semiconductor chip attachment component thrust into the above-mentioned tapped 
hole and the above-mentioned tapped hole dismountable by the mounting screw is provided with the 
ultrasonic-jointing equipment of a publication. 

[0027] If this invention is caused like the 15th voice, while giving the above-mentioned supersonic 
vibration to the above-mentioned semiconductor chip in the direction of slant to the above-mentioned 
longitudinal direction where the above-mentioned ultrasonic horn is along the above-mentioned plane of 
composition of the above-mentioned semiconductor chip, and intersects perpendicularly with the 
vertical direction The flexurally oscillating section which prepares at the tip of the above-mentioned 
ultrasonic horn along the vertical direction, and arranges the above-mentioned semiconductor chip 
attachment component at the edge by the side of the above-mentioned substrate, and transmits the 
above-mentioned supersonic vibration While preparing a perpendicular hole to the above-mentioned 
plane of composition of the above-mentioned substrate and preparing a 20 degrees - 40 degrees roofing 
inclined plane at the tip, the above-mentioned semiconductor chip attachment component Prepare a slit 
in the core at the tip and a somewhat larger hollow than the above-mentioned semiconductor chip of a 
configuration of holding the above-mentioned semiconductor chip from a longitudinal direction is 
prepared, whenever [ tilt-angle / of the roofing inclined plane established in the upper part at the above- 
mentioned flexurally oscillating section ], and a profile - the inclined plane of whenever [ same tilt- 
angle ] being prepared, and an attachment shank being constituted on it, and the above-mentioned 
flexurally oscillating section and the above-mentioned semiconductor chip attachment component, if 
pressurized with the above-mentioned pressurizer The above-mentioned inclined planes prepared in the 
above-mentioned semiconductor chip attachment component contact the above-mentioned flexurally 
oscillating section for each other. And it is constituted so that the inside of the above-mentioned hollow 
of the above-mentioned semiconductor chip attachment component may put the above-mentioned 
semiconductor chip, when the above-mentioned semiconductor chip attachment component bends so 
that the above-mentioned slit may be narrowed. The ball plunger perpendicularly prepared in the above- 
mentioned flexurally oscillating section to the shaft orientations of the attachment shank is pressed 
against the notch which prepared the above-mentioned semiconductor chip attachment component in the 
attachment shank. The mode of the 9th or 10 constituted so that the above-mentioned semiconductor 
chip attachment component can pull up upward in one with the above-mentioned flexurally oscillating 
section is provided with the ultrasonic-jointing equipment of a publication. 
[0028] 

[Embodiment of the Invention] Below, the gestalt of operation concerning this invention is explained at 
a detail based on a drawing. 

[0029] (The 1st operation gestalt) The ultrasonic-jointing equipment for flip chip mounting which can 
enforce the ultrasonic-jointing approach which starts the 1st operation gestalt of this invention at 
drawing 1 - drawing 3 and drawing 1 1 - drawing 12 is shown. 

[0030] The whole flip chip mounting equipment 30 equipped with the above-mentioned ultrasonic- 
jointing equipment 1 for flip chip mounting is shown in drawing 1 1 . The substrate (henceforth a 
"junction substrate") 3 to which it should be carried in to in transport-device 2A, and the IC chip 6 as an 
example of a semiconductor chip should be joined is heated being controlled by the heating control unit 
7 connected to the heating stage 4 to supply the heating stage 4, and to hold fix a substrate 3 to the 
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above-mentioned heating stage 4, and to be shown in drawing 12 . Subsequently, sequential delivery of 
the one IC chip 6 which adsorbed by IC chip extractor 1 A, and was picked out from the wafer sheet 5 is 
carried out at the semiconductor chip attachment component 15 with which the junction pressurizer 1 is 
equipped. Subsequently, as shown in drawing 1 1 - drawing 12 , adsorption immobilization is carried out 
at the semiconductor chip attachment component 5, and this IC chip 6 is positioned through recognition 
actuation in the predetermined location of the junction substrate 3. Subsequently, when the IC chip 6 can 
give pressurization and supersonic vibration to the junction substrate 3 with the above-mentioned 
ultrasonic-jointing equipment 1 for flip chip mounting, metal junction of each bump 8 and each 
electrode 9 of the junction substrate 3 which were beforehand formed on pad 6a of the IC chip 6 is 
carried out. The above-mentioned junction pressurizer 1 performs pressurization for junction to the IC 
chip 6 and the junction substrate 3 while moving the above-mentioned semiconductor chip attachment 
component 5 in the thickness direction of the IC chip 6 or the junction substrate 3. Subsequently, the 
junction substrate 3 to which the IC chip 6 was joined is taken out in transport-device 2B. 
[0031] The above-mentioned ultrasonic-jointing equipment 1 for flip chip mounting The substrate to 
which pressurization and supersonic vibration are given to the IC chip 6, and the IC chip 6 should be 
joined (it is hereafter called a "junction substrate".) The semiconductor chip attachment component 15 
which is ultrasonic-jointing equipment which joins the above-mentioned IC chip 6 to 3 directly, and 
holds the plane of composition of the above-mentioned IC chip 6, maintaining abbreviation parallel to 
the plane of composition of the above-mentioned substrate 3, As opposed to the longitudinal direction 
which is a longitudinal direction along the above-mentioned plane of composition of the above- 
mentioned semiconductor chip, for example, intersects perpendicularly with the vertical direction at the 
above-mentioned IC chip 6 held at the above-mentioned semiconductor chip attachment component 15 
The ultrasonic horn 14 which gives the above-mentioned supersonic vibration in the direction of slant, 
and the vibrator 13 which gives the above-mentioned supersonic vibration to the above-mentioned 
ultrasonic horn 14, It has the voice coil motor 1 1 as an example of a pressurizer which holds the above- 
mentioned ultrasonic horn 14, and gives the welding pressure for junction to the above-mentioned IC 
chip 6 to the above-mentioned substrate 3 through the above-mentioned semiconductor chip attachment 
component 15. 

[0032] The above-mentioned voice coil motor 1 1 generates welding pressure 1 1 1, and as shown in 
drawing 12 , motion control is carried out with the junction pressurization control unit 16. In drawing 
12 , in the lower limit part of driving shaft 1 la of the above-mentioned voice coil motor 1 1, the profile 
inverse L-shaped bracket 12 is formed, and the above-mentioned ultrasonic horn 14 is attached in the 
above-mentioned bracket 12 at it with whenever [ tilt-angle / toward which 5 degrees - 35 degrees of the 
longitudinal shaft orientations inclined to the longitudinal direction which intersects perpendicularly 
with the vertical direction ] so that it may mention later. If whenever [ above-mentioned tilt-angle ] is 
less than 5 degrees, the reason for making whenever [ above-mentioned tilt-angle ] into such range is 
because a crack may occur for IC chip, when a crack may occur for IC chip and whenever [ above- 
mentioned tilt-angle ] exceeds 35 degrees. Whenever [ above-mentioned tilt-angle ] is 15 degrees 
preferably from a viewpoint of IC chip bonding strength. 

[0033] The relation between whenever [ tilt-angle / of this ultrasonic horn 14 ], and junction quality and 
ultrasonic characteristics is shown in Table 1 . 
[0034] 
[Table 1] 
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[0035] In the above-mentioned table 1, superiority and O show fitness and, as for O in IC chip bonding 
strength, an ultrasonic oscillation characteristic, and comprehensive evaluation, in **, x usually shows 
measurement ****, as for bad nothing and ** do not measure a crack, and 3% or more of crack 
incidence rates and - do not measure less than 3% of crack incidence rates, and x at all, but it comes out 
of O in the crack of IC chip. 

[0036] as evaluation conditions, each bump consists of Au and uses ** which has 50 bumps per 50 
bumps / IC chip formed of stud bump bonding, i.e., one IC chip. The quality of the material of IC chip is 
Si (silicon), and the substrate quality of the material is a ceramic, and it considers as Au electrode. 
Moreover, welding pressure is 40Ns at the time of junction, and an ultrasonic frequency is set to 63kHz. 
[0037] It turns out that the above-mentioned include-angle range is more desirable than the result of this 
table. 

[0038] On the other hand, the above-mentioned semiconductor chip attachment component 15 is 
attached in the end section of the longitudinal shaft orientations of the above-mentioned ultrasonic horn 
14, and the above-mentioned vibrator 13 is attached in the other end of the longitudinal shaft 
orientations. As shown in drawing 12 , an ultrasonic wave oscillator 17 is connected to the above- 
mentioned vibrator 13, and he is trying to make vibrator 13 generate supersonic vibration with an 
ultrasonic wave oscillator 17. 

[0039] Moreover, the ultrasonic horn 14 is divided into a bracket 12 by the location of**** which hits 
the knot section of the longitudinal oscillation of the supersonic vibration which the above-mentioned 
trembler 13 emits with a bolt 25, and bundle conclusion is carried out in it. Namely, it forms in the 
ultrasonic horn 4 so that the mounting flanges 14a and 14a of the pair prolonged on both sides may be 
jutted out over the location of **** which hits the knot section of the longitudinal oscillation of the 
supersonic vibration which the above-mentioned vibrator 13 of the ultrasonic horn 4 emits, as shown in 
drawing 4 . By concluding each of this mounting flange 14a with a bolt 25, respectively to tie-down 
plate 12a divided into the two forks of a bracket 12 It is attached in the bracket 12 with whenever [ tilt- 
angle / toward which 5 degrees - 35 degrees of longitudinal shaft orientations of the ultrasonic horn 4 
inclined to the longitudinal direction which intersects perpendicularly with the vertical direction ]. 
[0040] The above-mentioned semiconductor chip attachment component 15 is the following, and is 
made and attached in the end section of the longitudinal shaft orientations of the above-mentioned 
ultrasonic horn 14. Namely, the ultrasonic horn 14 has lower limit side 14b along the longitudinal 
direction which intersects perpendicularly with the vertical direction at the end section of the 
longitudinal shaft orientations. As an example of the approach of fixing the above-mentioned 
semiconductor chip attachment component 15 to this lower limit side 14b As shown in drawing J. , the 
above-mentioned semiconductor chip attachment component 15 has the attachment shank 1510 with 
which **** 151 1 was cut. It turns to the upper part from lower limit side 14b of the longitudinal shaft- 
orientations top Norikazu edge of the ultrasonic horn 14. By making through hole 14c of the ultrasonic 
horn 14 penetrate the attachment shank 1510 of the above-mentioned semiconductor chip attachment 
component 15, and thrusting a nut 251 into the screw thread 151 1 of the attachment shank 1510 
projected from the ultrasonic horn 14 to the upper part Conclusion immobilization of the above- 
mentioned semiconductor chip attachment component 15 is carried out dismountable at lower limit side 
14b of the longitudinal shaft-orientations top Norikazu edge of the ultrasonic horn 14. 
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[0041] The piping 24 for suction is connected to the through tube of a large number formed in the lower 
limit side of the semiconductor chip attachment component 15, and the above-mentioned semiconductor 
chip attachment component 15 enables it to adsorb the IC chip 6 in the lower limit side of the 
semiconductor chip attachment component 1 5 by suction actuation which leads the through tube of a 
large number formed in the lower limit side of the semiconductor chip attachment component 15 in 
order to adsorb the IC chip 6. The above-mentioned piping 24 for suction is supported by the bracket 12. 
Thus, as shown in drawing 1 and drawing 2 , although adsorption immobilization of the IC chip 6 is 
carried out at the semiconductor chip attachment component 15 attracted through the piping 24 for 
suction as an example, the IC chip 6 may be made to be held by magnetism instead of adsorption to the 
semiconductor chip attachment component 15. The lower limit side of the above-mentioned 
semiconductor chip attachment component 15 has the desirable thing with the quality of the material of 
the IC chip 6 which has good affinity. For example, it is desirable that constitute the above-mentioned 
lower limit side from SUS (stainless steel) when the quality of the material of the IC chip 6 is silicon, 
and the quality of the material of the IC chip 6 constitutes the above-mentioned lower limit side from a 
super-steel ingredient in the case of compound semiconductors, such as gallium-arsenic. 
[0042] The junction substrate 3 is fixed by adsorption etc. on the heating stage 4. 
[0043] The ultrasonic-jointing approach which used the ultrasonic-jointing equipment for the above- 
mentioned flip chip mounting for below is explained. 

[0044] The adsorption immobilization of the IC chip 6 is carried out through the piping 24 for suction in 
the lower-limit side of the semiconductor chip attachment component 15, and the IC chip 6 held at the 
semiconductor chip attachment component 15 is positioned in the location it should join in the junction 
substrate 3 which was fixed on the heating stage 4 and heated, amending whenever [ attitude-angle ] 
based on a recognition result, after the maintenance posture has been recognized by recognition 
actuation which is not illustrated. 

[0045] Subsequently, while moving the IC chip 6 in the thickness direction of the IC chip 6 and the 
junction substrate 3 to the bottom of control of the junction pressurization control device 16 by the held 
above-mentioned semiconductor chip attachment component 15 with the above-mentioned ultrasonic- 
jointing equipment 1 for flip chip mounting, junction pressurization motion control is carried out with a 
voice coil motor 1 1 and the junction pressurization control device 16, and pressurization pushing for 
junction to the IC chip 6 and the junction substrate 3 is performed, a supersonic vibration signal is sent 
to the vibrator 13 of the ultrasonic horn 14 attached in this, simultaneously the bracket 12 to which the 
voice coil motor 1 1 was attached previously from an ultrasonic wave oscillator 17, vibration generated 
with vibrator 13 is amplified in the ultrasonic horn 14, and supersonic vibration 20 is given to the 
semiconductor chip attachment component 15 with whenever [ tilt-angle / of 5 degrees - 35 degrees ] to 
the longitudinal direction which intersects perpendicularly with the vertical direction. As a result of 
carrying out the friction transfer of this supersonic vibration 20 through the ultrasonic horn 14 and the 
semiconductor chip attachment component 15 at the IC chip 6 held at the semiconductor chip 
attachment component 15, and the IC chip's 6 vibrating on the junction substrate 3 by the supersonic 
vibration 20 of the ultrasonic horn 14, and the supersonic vibration 21 of the same direction and carrying 
out metal junction of each bump 8 of the IC chip 6, and each electrode 9 of the junction substrate 3, the 
IC chip 6 is joined to the junction substrate 3. 

[0046] In addition, as the member which adsorbs the IC chip 6 and constitutes the lower limit side of the 
semiconductor chip attachment component 15 shows the quality of the material and surface roughness of 
dismountable collet 15a to drawin g 8 R> 8, the quality of the material and surface roughness of collet 
15a of the semiconductor chip attachment component 15 have a desirable combination to which it is 
influenced by the quality of the material of the IC chip 6 which is a candidate for junction, and surface 
roughness, and coefficient of friction becomes high most. For example, if the IC chip 6 is a silicon IC 
chip, it will be SUS material about collet 15a, and 0.1 micrometers or less, then coefficient of friction 
will also have high surface roughness, and it will be easy to transmit vibration. In addition, if it 
compares from the conventional method with little Z vibration the case of the 1st operation gestalt 
because there is an oscillating component of a Z direction, the effect of the above-mentioned coefficient 
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of friction will become small. 

[0047] According to the above-mentioned 1st operation gestalt, while the tip of the semiconductor chip 
attachment component 15 pressurizes, in order to transmit supersonic vibration in the direction of slant 
(direction which inclined 5 degrees - 35 degrees as opposed to the longitudinal direction which 
intersects perpendicularly with the vertical direction) to the longitudinal direction which intersects 
perpendicularly with the vertical direction, the IC chip 6 carries out the same oscillating behavior to the 
semiconductor chip attachment component 15, supersonic vibration is stabilized, and it is transmitted to 
the IC chip 6 at the IC chip 6. Thereby, sufficient bonding strength of the IC chip 6 and the junction 
substrate 3 is obtained, and junction dependability improves. The comparison with the former is shown 
in drawing 5 about this junction dependability, namely, drawing 5 -- the number of the bump 8 in the IC 
chip 6, and poor junction (in other words, bonding strength is weak) ~ comparatively --**-- it is 
drawing showing relation. When the axis of abscissa of drawing 5 joins IC chip by each of the 1st 
operation gestalt and the conventional ultrasonic-jointing approach, a bump's 8 number shows 10 per IC 
chip, 30 per IC chip, 50 per IC chip, and 100 cases per IC chip, and an axis of ordinate shows the rate of 
the poor junction in each case at a percentage. 

[0048] Moreover, in order that the IC chip 6 may carry out the same oscillating behavior to the 
semiconductor chip attachment component 15, there is no damage to the IC chip 6 by the semiconductor 
chip attachment component 15. 

[0049] Moreover, as shown in drawing 6 , supersonic vibration will have the component of the vertical 
direction, i.e., a Z direction, and in order to join the IC chip 6 to a substrate 3 by the supersonic vibration 
of the direction of slant to the longitudinal direction which intersects perpendicularly with the vertical 
direction according to the 1st operation gestalt, as shown in drawing 7 Junction is completed for a short 
time. In addition, the axis of abscissa of drawing 7 shows the ultrasonic-jointing approach the above- 
mentioned 1st operation gestalt and for the conventional flip chip mounting, and an axis of ordinate 
shows a jointing time. 

[0050] Moreover, since the semiconductor chip attachment component 15 can be attached in the end 
section of the longitudinal shaft orientations of the ultrasonic horn 14 by association with a bolt and a 
nut according to the 1st operation gestalt, The semiconductor chip attachment component 15 from which 
whenever [ champing-angle / of the semiconductor chip attachment component 15 and the attachment 
shank 1510 ] differs by loosening association with a bolt and a nut, Or it can exchange for the 
semiconductor chip attachment component 1 5 which has the lower limit side which inclined to lower 
limit side 14b of the ultrasonic horn 14 easily, and whenever [ champing-angle / of the semiconductor 
chip attachment component 15 to the ultrasonic horn 14 ] can adjust easily. 
[0051] According to the 1st operation gestalt, the semiconductor chip attachment component 15 
moreover, in the end section of the longitudinal shaft orientations of the ultrasonic horn 14 Since it can 
attach dismountable by thrusting a nut 25 1 into the screw thread 1 5 1 1 of the attachment shank 1 5 1 0 of 
the semiconductor chip attachment component 15, Even if it can fix the semiconductor chip attachment 
component 15 firmly and dismountable and wears out the semiconductor chip attachment component 15 
from the front upper part of the ultrasonic horn 14, member exchange can be easily carried out by 
loosening association with **** 1511 and a nut 251. 

[0052] In addition, in drawing 9 , relation with welding-pressure [ of the supersonic vibration in the 
ultrasonic-jointing approach for flip chip mounting of the above-mentioned 1st operation gestalt and the 
vertical direction ] F {=(bump number per IC chip) x0.8N} is shown, and a graph shows the relation 
between the supersonic vibration in the ultrasonic-jointing approach for flip chip mounting of the above- 
mentioned 1st operation gestalt, and the welding pressure of the vertical direction to drawing 10 at it. 
The junction conditions for securing junction height h after junction between the IC chip 6 and a 
substrate 3 are shown in drawing 10 . In order to obtain the bonding strength higher than drawin gj.0 as 
junction conditions, there is balance of proper ultrasonic power and welding pressure, and even if either 
is too strong and it is too weak, it turns out that the bonding strength obtained becomes weak. 
[0053] (The 2nd operation gestalt) The 1st operation gestalt is a different approach and the ultrasonic- 
jointing approach for flip chip mounting concerning the 2nd operation gestalt of this invention and its 
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equipment fix the above-mentioned semiconductor chip attachment component 15 to lower limit side 
14b of the longitudinal shaft-orientations top Norikazu edge of the ultrasonic horn 14. Namely, as shown 
in drawing 13 , the above-mentioned semiconductor chip attachment component 15 has the attachment 
shank 152. It turns to the upper part from lower limit side 14b of the longitudinal shaft-orientations top 
Norikazu edge of the ultrasonic hom 14. Through hole 14c of the ultrasonic horn 14 is made to penetrate 
the attachment shank 152 of the above-mentioned semiconductor chip attachment component 15. A 
mounting bolt 26 is screwed in in the direction which intersects perpendicularly with the longitudinal 
shaft orientations of the above-mentioned attachment shank 152 in tapped hole 14e from the ultrasonic 
horn 14 top Norikazu edge. It is fixing so that the tip of a mounting bolt 26 may be contacted to the 
attachment shank 152 and the attachment shank 152 of the above-mentioned semiconductor chip 
attachment component 15 may not fall out from the ultrasonic horn 14. 
[0054] If it is made such structure, since the above-mentioned semiconductor chip attachment 
component 15 can be easily attached in the ultrasonic horn 14 by thrusting a mounting bolt 26 into the 
attachment shank 152 of the above-mentioned semiconductor chip attachment component 15, The 
semiconductor chip attachment component 1 5 from which whenever [ champing-angle / of the 
semiconductor chip attachment component 15 and the attachment shank 1510 ] differs by loosening a 
mounting bolt 26, Or it can exchange for the semiconductor chip attachment component 15 which has 
the lower limit side which inclined to lower limit side 14b of the ultrasonic horn 14 easily, and whenever 
[ champing-angle / of the semiconductor chip attachment component 15 to the ultrasonic horn 14 ] can 
adjust easily. According to the 2nd operation gestalt, the semiconductor chip attachment component 15 
moreover, in the end section of the longitudinal shaft orientations of the ultrasonic horn 14 Since it can 
attach dismountable by thrusting a mounting bolt 26 into the ultrasonic horn 14, and being stopped 
towards the attachment shank 152 of the semiconductor chip attachment component 15, By loosening a 
mounting bolt 26, even if it can fix the semiconductor chip attachment component 15 firmly and 
dismountable and wears out the semiconductor chip attachment component 15 from the front of the 
ultrasonic horn 14, member exchange can be carried out easily. 

[0055] (The 3rd operation gestalt) The 1st operation gestalt and the 2nd operation gestalt are different 
approaches, and the ultrasonic-jointing equipment for flip chip mounting which can enforce the 
ultrasonic-jointing approach for flip chip mounting concerning the 3rd operation gestalt of this invention 
fixes the above-mentioned semiconductor chip attachment component 15 to lower limit side 14b of the 
longitudinal shaft-orientations top Norikazu edge of the ultrasonic horn 14. That is, the direction which 
intersects perpendicularly with the straight side shaft-orientations top Norikazu edge of the ultrasonic 
horn 14 to the junction substrate 3 as shown in drawing 14 , and the **** 1531 which in other words 
14d of tapped holes was cut along the vertical direction, and was prepared in the attachment shaft 153 of 
the semiconductor chip attachment component 15 of the above-mentioned round shape are thrust into 
the 14d of the above-mentioned tapped holes, and it is made to carry out conclusion immobilization of 
the above-mentioned semiconductor chip attachment component 15 at the ultrasonic horn 14 
dismountable. 

[0056] According to such structure, the conclusion immobilization of the semiconductor chip attachment 
component 15 can be easily carried out firmly and dismountable from the lower part of the ultrasonic 
horn 14 at the ultrasonic horn 14 by screwing in the screw thread 153 1 of the attachment shaft 153 of the 
semiconductor chip attachment component 15 upward at the 14d of the above-mentioned tapped holes of 
lower limit side 14b of the longitudinal shaft-orientations top Norikazu edge of the ultrasonic horn 14. 
Therefore, even if it wears out the semiconductor chip attachment component 15, by loosening the screw 
thread 1531 of the attachment shaft 153 of the semiconductor chip attachment component 15 to 14d of 
tapped holes, the above-mentioned semiconductor chip attachment component 1 5 can be easily removed 
from the ultrasonic horn 14, and member exchange of the semiconductor chip attachment component 15 
can be performed easily. 

[0057] (The 4th operation gestalt) The ultrasonic-jointing equipment for flip chip mounting which can 
enforce the ultrasonic-jointing approach for flip chip mounting which starts the 4th operation gestalt of 
this invention at drawing 15 is shown. This 4th operation gestalt instead of fixing the semiconductor 
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chip attachment component 15 to the ultrasonic horn 14 directly at the end section of the longitudinal 
shaft orientations of the ultrasonic horn 14 The semiconductor chip attachment component 15 is 
arranged in the ultrasonic horn 14 through the flexurally oscillating section 141 which makes the 
longitudinal direction which intersects perpendicularly with the vertical direction by the supersonic 
vibration from the ultrasonic horn 14 generate flexural oscillation. It differs from the above 1st - the 3rd 
operation gestalt at the point which arranges the semiconductor chip attachment component 15 in the 
lower limit section of the flexurally oscillating section 141. 

[0058] That is, as shown in drawing 15 , adsorption immobilization of the IC chip 6 is carried out at the 
semiconductor chip attachment component 15. The junction substrate 3 is fixed on the heating stage 4, 
and electronic parts 10 are carried on the junction substrate 3. A voice coil motor 1 1 is an example of the 
pressurizer which generates welding pressure 51, and a bracket 12 is formed in a part for the point of 
driving shaft 1 1 a of the above-mentioned voice coil motor 1 1 , and it is attached in the longitudinal 
direction in which the above-mentioned bracket 12 and the ultrasonic horn 14 cross at right angles with 
the vertical direction with whenever [ 5 degrees - 35 degree tilt-angle ]. The pars intermedia of the 
flexurally oscillating section 141 which generates flexural oscillation is being fixed to the longitudinal 
direction which intersects perpendicularly with the vertical direction instead of the semiconductor chip 
attachment component 15 by the end face of the end section of the longitudinal shaft orientations of the 
above-mentioned ultrasonic horn 14. As shown in drawing 16 , the attachment shank 1 52 of the 
semiconductor chip attachment component 15 is inserted in through hole 141b of the lower limit section 
of the flexurally oscillating section 141, and it is fixing to it so that a mounting bolt 26 may be screwed 
in in tapped hole 141e of the flexurally oscillating section 141, the tip of a mounting bolt 26 may be 
contacted to the attachment shank 152 from the direction which intersects perpendicularly with the shaft 
orientations of the attachment shank 1 52 and the attachment shank 1 52 of the above-mentioned 
semiconductor chip attachment component 15 may not fall out from the flexurally oscillating section 
141 . In addition, through hole 141b which is open for free passage to suction hole 15b of the attachment 
shank 152 of the above-mentioned semiconductor chip attachment component 15 is equipped with 
suction path 141a further open for free passage at the flexurally oscillating section 141, and suction path 
141a is connected with the piping 24 for suction. 

[0059] Moreover, vibrator 1 3 is attached in the other end of the longitudinal shaft orientations of the 
ultrasonic horn 14 like the 1st - the 4th operation gestalt. An ultrasonic wave oscillator 17 is connected 
to the above-mentioned vibrator 13, and vibrator 13 is made to generate supersonic vibration. Moreover, 
motion control of the above-mentioned voice coil motor 1 1 is carried out with the junction 
pressurization control unit 16 like the 1st - the 4th operation gestalt. 

[0060] Like the 1st - the 4th operation gestalt, in order that the semiconductor chip attachment 
component 15 may adsorb the IC chip 6, the piping 24 for suction is connected to the semiconductor 
chip attachment component 15, and the above-mentioned piping 24 for suction is supported by the 
bracket 12. The ultrasonic horn 14 is formed so that the mounting flanges 14a and 14a of the pair 
prolonged on both sides may be jutted out over the location of **** which hits the knot section of the 
longitudinal oscillation of the supersonic vibration which the above-mentioned vibrator 13 emits. By 
concluding each of this mounting flange 14a with a bolt 25, respectively to tie-down plate 12a divided 
into the two forks of a bracket 12 Conclusion immobilization is carried out at a bracket 12 with 
whenever [ tilt-angle / toward which 5 degrees - 35 degrees of longitudinal shaft orientations of the 
ultrasonic horn 4 inclined to the longitudinal direction which intersects perpendicularly with the vertical 
direction ]. 

[0061] The ultrasonic-jointing approach which used the ultrasonic-jointing equipment for the above- 
mentioned flip chip mounting for below is explained. 

[0062] First, adsorption immobilization is carried out through the piping 24 for suction at the 
semiconductor chip attachment component 15, and through recognition actuation, the IC chip 6 avoids 
electronic parts 10 in the predetermined location of the junction substrate 3, and is positioned in it. 
[0063] Subsequently, while the IC chip 6 moves the above-mentioned semiconductor chip attachment 
component 1 5 in the thickness direction of the IC chip 6 or the junction substrate 3 with the above- 
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mentioned ultrasonic-jointing equipment 1 for flip chip mounting, motion control is carried out with a 
voice coil motor 1 1 and the junction pressurization control device 16, and pressurization pushing for 
junction to the IC chip 6 and the junction substrate 3 is performed. A supersonic vibration signal is sent 
to the vibrator 13 of the ultrasonic horn 14 attached in the bracket 12 which could come, simultaneously 
was attached to the point of a voice coil motor 1 1 from an ultrasonic wave oscillator 17. The 
longitudinal oscillation generated from vibrator 13 is amplified in the ultrasonic horn 14, and supersonic 
vibration is given to the above-mentioned flexurally oscillating section 141 further prepared at the tip of 
the ultrasonic horn 14 along the vertical direction with whenever [ tilt-angle / of 5 degrees - 35 degrees ] 
to the longitudinal direction which intersects perpendicularly with the vertical direction. The friction 
transfer of this supersonic vibration is carried out at the IC chip 6 through the above-mentioned 
flexurally oscillating section 141 and the above-mentioned semiconductor chip attachment component 
15, and metal junction of each bump 8 of the IC chip 6 and each electrode 9 of the junction substrate 3 is 
carried out. As whenever [ above-mentioned tilt-angle ], the above-mentioned range is chosen by the 
same reason as the above-mentioned 1st operation gestalt. 

[0064] In order that the tip of the semiconductor chip attachment component 1 5 may carry out 
supersonic vibration in the direction of slant (for example, the direction of 5 degrees - 35 degree) to the 
longitudinal direction which intersects perpendicularly with the vertical direction to the IC chip 6 
according to this 4th operation gestalt, pressurizing, the IC chip 6 carries out the same oscillating 
behavior to the semiconductor chip attachment component 15, supersonic vibration is stabilized, and it 
is transmitted to the IC chip 6. Thereby, sufficient bonding strength of the IC chip 6 and the junction 
substrate 3 is obtained, and junction dependability improves. Moreover, in order that the IC chip 6 may 
carry out the same oscillating behavior to the semiconductor chip attachment component 15, there is no 
damage to the IC chip 6 by the semiconductor chip attachment component 15. 

[0065] Furthermore, according to the 4th operation gestalt, even if there is an obstruction like electronic 
parts 10, the semiconductor chip attachment component 15 is not being directly fixed to the ultrasonic 
horn 14. Since the semiconductor chip attachment component 15 is supported by the above-mentioned 
flexurally oscillating section 141 prolonged along the vertical direction in the ultrasonic horn 14, Since 
the flexurally oscillating section 141 can avoid electronic parts 10 and can position the IC chip 6 to the 
junction substrate 3, without the ultrasonic horn 14 contacting electronic parts 10, also when there is an 
obstruction like electronic parts 10, junction of the IC chip 6 can be ensured. 

[0066] Moreover, according to the 4th operation gestalt, the attachment shank 152 of the semiconductor 
chip attachment component 15 is inserted upward in through hole 141b of the lower limit section of the 
flexurally oscillating section 141 of the ultrasonic horn 14 from a lower part. Since it is fixing from the 
direction which intersects perpendicularly with the shaft orientations of the attachment shank 152 so that 
the tip of a mounting bolt 26 may be contacted to the attachment shank 1 52 and the attachment shank 
152 of the above-mentioned semiconductor chip attachment component 15 may not fall out from the 
flexurally oscillating section 141, The semiconductor chip attachment component 15 from which 
whenever [ champing-angle / of the semiconductor chip attachment component 15 and the attachment 
shank 152 ] differs by loosening a mounting bolt 26, Or are easily exchangeable for the semiconductor 
chip attachment component 15 which has the lower limit side which inclined to the lower limit side of 
the flexurally oscillating section 141. Exchange is easy also when the semiconductor chip attachment 
component 15 is worn out, while whenever [ champing-angle / of the semiconductor chip attachment 
component 15 to the flexurally oscillating section 141 ] can adjust easily. 

[0067] (The 5th operation gestalt) The ultrasonic-jointing equipment for flip chip mounting which can 
enforce the ultrasonic-jointing approach for flip chip mounting which starts the 5th operation gestalt of 
this invention at drawing 17 - drawing 19 is shown. Instead of arranging the semiconductor chip 
attachment component 15 through the flexurally oscillating section 141 at the tip of the ultrasonic horn 
14, the above-mentioned 5th operation gestalt is the point he is trying to arrange the semiconductor chip 
attachment component 15 through the flexurally oscillating section 141 to the pars intermedia of the 
ultrasonic horn 14, and differs from the above-mentioned 4th operation gestalt. 
[0068] That is, as shown in drawing 17 , adsorption immobilization of the IC chip 6 is carried out at the 



httn://www4.indl.nciDi.eo.io/cei-bin/tran web cgi eiie 3/22/2005 



JP,2002-2 1 7242,A [DETAILED DESCRIPTION] Page 1 3 of 1 9 

# • 

semiconductor chip attachment component 15. The junction substrate 3 is fixed on the heating stage 4, 
and electronic parts 10 are carried on the junction substrate 3. A voice coil motor 1 1 is an example of the 
pressurizer which generates welding pressure 51, a bracket 12 is formed in a part for the point of driving 
shaft 1 la of the above-mentioned voice coil motor 1 1, and the ultrasonic horn 14 is attached in the 
above-mentioned bracket 12. This ultrasonic horn 14 on longitudinal direction both sides, respectively 
by two places, the knot section which carries out considerable to the knot of the longitudinal oscillation 
of an ultrasonic horn, respectively, and the knot section, a projection, As a rib 142,143 is once pulled out 
from the above-mentioned projecting **** and the knot section, it has whenever [ tilt-angle / of 5 
degrees - 35 degrees ] to the longitudinal direction which intersects perpendicularly with the vertical 
direction and it is shown in drawing 17 and drawing 18 It bent at the right angle to the above-mentioned 
rib, i.e., the attachment section 144,145 bent in the direction of longitudinal oscillation is formed, and 
conclusion maintenance of the attachment section 144,145 is carried out with a bolt 25 to the above- 
mentioned bracket 12, respectively. Each of the two above-mentioned knot sections and the bond part of 
the ultrasonic horn 14 are taken as the following structures in detail. Namely, as the knot section by the 
side of a rib 143 shows to drawing 19 typically, in the knot section by the side of a rib 143, a rib 1431 is 
pulled out whenever [ - ] in a longitudinal direction from the both sides of the ultrasonic horn 14, 
respectively. The 1 1st bending section 1432 is formed, the direction of longitudinal oscillation from the 
above-mentioned rib 1431 - a right angle - bending - the - Bend at a right angle further from the 1st 
bending section 1432 in the opposite direction, and the 2nd bending section 1433 is formed. A rib 
142,143 is formed in this 2nd bending section 1433, and it is considering as the configuration combined 
so that the attachment section 144,145 bent at the right angle to this rib 142,143 may be held to the 
above-mentioned pressurizer 1 1. The knot section by the side of the above-mentioned rib 142 is also 
considered as the same configuration. 

[0069] Moreover, the flexurally oscillating section 141 is formed in the part of the antinode of the 
supersonic vibration between the above-mentioned **** and the knot section up and down. As shown in 
drawing 16 like the 4th operation gestalt, the attachment shank 152 of the semiconductor chip 
attachment component 152 is inserted in through hole 141b of the lower limit section of the above- 
mentioned flexurally oscillating section 141, and it is fixing to it so that a mounting bolt 26 may be 
screwed in in tapped hole 14 le of the flexurally oscillating section 141, the tip of a mounting bolt 26 
may be contacted to the attachment shank 152 from the direction which intersects perpendicularly with 
the shaft orientations of the attachment shank 152 and the attachment shank 152 of the above-mentioned 
semiconductor chip attachment component 15 may not fall out from the flexurally oscillating section 
141. Vibrator 13 is attached in the other end of the ultrasonic horn 14 like the 1st - the 4th operation 
gestalt. An ultrasonic wave oscillator 17 is connected to the above-mentioned vibrator 13, and vibrator 
13 is made to generate supersonic vibration. Moreover, motion control of the above-mentioned voice 
coil motor 1 1 is carried out with the junction pressurization control unit 16 like the 1st - the 4th 
operation gestalt. 

[0070] Like the 1st - the 4th operation gestalt, in order that the semiconductor chip attachment 
component 15 may adsorb the IC chip 6, the piping 24 for suction is connected to the semiconductor 
chip attachment component 15, and the above-mentioned piping 24 for suction is supported by the 
bracket 12. 

[0071] The ultrasonic-jointing approach which used the ultrasonic-jointing equipment for the above- 
mentioned flip chip mounting for below is explained. 

[0072] First, adsorption immobilization is carried out through the piping 24 for suction at the 
semiconductor chip attachment component 15, and through recognition actuation, the IC chip 6 avoids 
electronic parts 10 in the predetermined location of the junction substrate 3, and is positioned in it. 
[0073] Subsequently, while the IC chip 6 moves the above-mentioned semiconductor chip attachment 
component 15 in the thickness direction of the IC chip 6 or the junction substrate 3 with the above- 
mentioned ultrasonic-jointing equipment 1 for flip chip mounting, motion control is carried out with a 
voice coil motor 1 1 and the junction pressurization control device 16, and pressurization pushing for 
junction to the IC chip 6 and the junction substrate 3 is performed. A supersonic vibration signal is sent 
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to the vibrator 13 of the ultrasonic horn 14 attached in the bracket 12 which could come, simultaneously 
was attached to the point of a voice coil motor 1 1 from an ultrasonic wave oscillator 17. In the above- 
mentioned flexurally oscillating section 141 prepared in along the vertical direction at the part which 
amplifies the longitudinal oscillation generated from vibrator 13 in the ultrasonic horn 14, and is further 
equivalent to the antinode of the supersonic vibration between the above-mentioned **** of the 
ultrasonic horn 14, and the knot section Supersonic vibration is given with whenever [ 5 degrees - 35 
degree tilt-angle ] to the longitudinal direction which intersects perpendicularly with the vertical 
direction. The friction transfer of this supersonic vibration is carried out at the IC chip 6 through the 
above-mentioned flexurally oscillating section 141 and the above-mentioned semiconductor chip 
attachment component 15, and metal junction of each bump 8 of the IC chip 6 and each electrode 9 of 
the junction substrate 3 is carried out. 

[0074] In order that the tip of the semiconductor chip attachment component 15 may carry out 
supersonic vibration in the direction of slant (for example, the direction of 5 degrees - 35 degree) to the 
longitudinal direction which intersects perpendicularly with the vertical direction to the IC chip 6 
according to this 5th operation gestalt, pressurizing, the IC chip 6 carries out the same oscillating 
behavior to the semiconductor chip attachment component 15, supersonic vibration is stabilized, and it 
is transmitted to the IC chip 6. Thereby, sufficient bonding strength of the IC chip 6 and the junction 
substrate 3 is obtained, and junction dependability improves. Moreover, in order that the IC chip 6 may 
carry out the same oscillating behavior to the semiconductor chip attachment component 15, there is no 
damage to the IC chip 6 by the semiconductor chip attachment component 15. 

[0075] Furthermore, according to the 5th operation gestalt, even if there is an obstruction like electronic 
parts 10, the semiconductor chip attachment component 15 is not being directly fixed to the ultrasonic 
horn 14. Since the semiconductor chip attachment component 15 is supported by the above-mentioned 
flexurally oscillating section 141 prolonged along the vertical direction in the ultrasonic horn 14, Since 
the flexurally oscillating section 141 can avoid electronic parts 10 and can position the IC chip 6 to the 
junction substrate 3, without the ultrasonic horn 14 contacting electronic parts 10, also when there is an 
obstruction like electronic parts 10, junction of the IC chip 6 can be ensured. 
[0076] Moreover, without according to the 5th operation gestalt, the parallelism between IC chip 
maintenance side which is a lower limit side of the semiconductor chip attachment component 15, and 
the plane of composition of the junction substrate 3 collapsing, since it is both the **** structure over 
welding pressure 5 1 by the knot section and the knot section of the ultrasonic horn 14 even if the 
welding pressure 51 by the voice coil motor 1 1 becomes large, to the IC chip 6, supersonic vibration can 
be stabilized and it can transmit. Moreover, even if distortion occurs with a pressurization load etc. in 
clamp-face 12a of the ultrasonic horn 14, in order that the rib structure of having the above-mentioned 
attachment section 142,143 may carry out elastic deformation and may absorb the distortion, the 
resonance state stabilized without distorting the ultrasonic horn 14 can be maintained, sufficient bonding 
strength of the IC chip 6 and the junction substrate 3 is obtained, and junction dependability improves. 
[0077] Moreover, according to the 5th operation gestalt, the attachment shank 152 of the semiconductor 
chip attachment component 15 is inserted upward in through hole 141b of the lower limit section of the 
flexurally oscillating section 141 of the ultrasonic horn 14 from a lower part. Since it is fixing from the 
direction which intersects perpendicularly with the shaft orientations of the attachment shank 152 so that 
the tip of a mounting bolt 26 may be contacted to the attachment shank 152 and the attachment shank 
152 of the above-mentioned semiconductor chip attachment component 15 may not fall out from the 
flexurally oscillating section 141, The semiconductor chip attachment component 15 from which 
whenever [ champing-angle / of the semiconductor chip attachment component 15 and the attachment 
shank 152 ] differs by loosening a mounting bolt 26, Or are easily exchangeable for the semiconductor 
chip attachment component 15 which has the lower limit side which inclined to the lower limit side of 
the flexurally oscillating section 141. Exchange is easy also when the semiconductor chip attachment 
component 15 is worn out, while whenever [ champing-angle / of the semiconductor chip attachment 
component 15 to the flexurally oscillating section 141 ] can adjust easily. 

[0078] (The 6th operation gestalt) As for the ultrasonic-jointing equipment for flip chip mounting which 
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can enforce the ultrasonic-jointing approach for flip chip mounting concerning the 6th operation gestalt 
of this invention, the maintenance structure of the semiconductor chip attachment component 1 5 in the 
lower limit section of the flexurally oscillating section 141 differs from a 4th and 5 operation gestalt. 
Namely, as shown in drawing 20 , the maintenance structure of the semiconductor chip attachment 
component 15 in the lower limit section of the flexurally oscillating section 141 The attachment shank 
152 which formed the rate bundle hole 146 in the flexurally oscillating section 141, and was prepared in 
it at the above-mentioned semiconductor chip attachment component 15 at the rate bundle hole 146 is 
inserted. By preparing tapped hole 146a in the above-mentioned rate bundle hole 146 at right angles to 
the shaft orientations of the attachment shank 152, and thrusting a mounting bolt 27 into tapped hole 
146a The attachment shank 152 of the above-mentioned semiconductor chip attachment component 15 
is grasped by the inside of the above-mentioned rate bundle hole 146, and it is made to carry out 
conclusion immobilization of the above-mentioned semiconductor chip attachment component 15 at the 
above-mentioned flexurally oscillating section 141. 

[0079] According to such a 6th operation gestalt, the attachment shank 152 of the semiconductor chip 
attachment component 15 is inserted upward from a lower part into the rate bundle hole 146 of the lower 
limit section of the flexurally oscillating section 141 of the ultrasonic horn 14. By thrusting a mounting 
bolt 27 into tapped hole 146a formed at right angles to the shaft orientations of the rate bundle hole 146 
The attachment shank 152 of the above-mentioned semiconductor chip attachment component 15 is 
grasped by the inside of the above-mentioned rate bundle hole 146, and it is made to carry out 
conclusion immobilization of the above-mentioned semiconductor chip attachment component 15 at the 
above-mentioned flexurally oscillating section 141. For this reason, exchange is easy also when the 
semiconductor chip attachment component 15 is worn out, while it can exchange for the semiconductor 
chip attachment component 1 5 from which whenever [ champing-angle / of the semiconductor chip 
attachment component 15 and the attachment shank 152 ] differs by loosening a mounting bolt 27, or the 
semiconductor chip attachment component 15 which has the lower limit side which inclined to the lower 

limit side of the flexurally oscillating section 141 easily and whenever [ champing-angle 7-of-the 

semiconductor chip attachment component 15 to the flexurally oscillating section 141 ] can adjust 
easily. 

[0080] (The 7th operation gestalt) As for the ultrasonic-jointing equipment for flip chip mounting which 
can enforce the ultrasonic-jointing approach for flip chip mounting concerning the 7th operation gestalt 
of this invention, the maintenance structure of the semiconductor chip attachment component 15 in the 
lower limit section of the flexurally oscillating section 141 differs from a 4th, 5, and 6 operation gestalt. 
Namely, as shown in drawing 21 , the maintenance structure of the semiconductor chip attachment 
component 15 in the lower limit section of the flexurally oscillating section 141 The flexurally 
oscillating section 141 prepared in along the vertical direction of the ultrasonic horn 14 which gives 
supersonic vibration in the direction of slant to the longitudinal direction which intersects 
perpendicularly the above-mentioned semiconductor chip attachment component 15 with the vertical 
direction to the IC chip 6 The perpendicular through hole 1411 was formed to the plane of composition 
of the junction substrate 3, and the inclined plane 1412 of the 20 degrees - 40 degrees roofing which 
spread downward in the lower limit section, or a cone mold is formed. The semiconductor chip 
attachment component 154 equivalent to the above-mentioned semiconductor chip attachment 
component 15 holds the IC chip 6 from a longitudinal direction to disc-like semiconductor chip 
attaching part 154a of the lower limit section, forms the somewhat larger hollow 1541 than the IC chip 6 
for making it there be no dedropping on a longitudinal direction, and is enabling loosely fitting of the IC 
chip 6 through the clearance in the hollow 1541 while it forms the slit 1543 prolonged upward to a 
center section in the core from a lower limit side, moreover, the inclined plane 1412 of the roofing 
prepared in the upper part of disc-like semiconductor chip attaching part 154a of the semiconductor chip 
attachment component 154 at the above-mentioned flexurally oscillating section 141, or a cone mold 
and a profile - die inclined plane 1 542 of whenever [ same tilt-angle ] is formed, the attachment shank 
1544 is formed on it, and it is constituted. If it is pressurized downward with the above-mentioned 
pressurizer 1 1 as shown by welding pressure 51, the inclined plane 1412 of the above-mentioned 
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flexurally oscillating section 141 and the inclined plane 1542 of the above-mentioned semiconductor 
chip attachment component 154 engage and contact, and the above-mentioned flexurally oscillating 
section 141 and the above-mentioned semiconductor chip attachment component 154 are constituted so 
that the semiconductor chip attachment component 154 may put the IC chip 6. Moreover, ball 28a at the 
tip of a ball plunger 28 established in the above-mentioned flexurally oscillating section 141 is pressed 
against the notch 1545 cratered in the shape of [ which was prepared in the side face of the pars 
intermedia of the attachment shank 1 544 ] a cone at right angles to the shaft orientations of the 
attachment shank 1544, and the above-mentioned semiconductor chip attachment component 154 is 
constituted so that the above-mentioned semiconductor chip attachment component 154 can pull up 
upward in one with the above-mentioned flexurally oscillating section 141. 

[0081] The ultrasonic-jointing approach which used the ultrasonic-jointing equipment for the above- 
mentioned flip chip mounting for below is explained. 

[0082] First, adsorption immobilization is carried out through the piping 24 for suction at the 
semiconductor chip attachment component 154, and the IC chip 6 is positioned through recognition 
actuation in the predetermined location of the junction substrate 3. 

[0083] Subsequently, while the IC chip 6 moves the above-mentioned semiconductor chip attachment 
component 15 in the thickness direction of the IC chip 6 or the junction substrate 3 with the above- 
mentioned ultrasonic-jointing equipment 1 for flip chip mounting, motion control is carried out with a 
voice coil motor 1 1 and the junction pressurization control device 16, and pressurization pushing by the 
welding pressure 51 for junction of the IC chip 6 and the junction substrate 3 is performed, this welding 
pressure 51 ~ the inclined plane 1412 of the cone mold of the lower limit section of the flexurally 
oscillating section 141 - the profile of the semiconductor chip attachment component 154 ~ the inclined 
plane 1542 of the same inclination is stuffed downward with welding pressure 52. As shown in drawin g 
21 , the whole semiconductor chip attachment component 1 54 bends so that the slit 1 543 to which the 
component of a force 53 of this welding pressure 52 was formed in the semiconductor chip attachment 
component 154 by working in a longitudinal direction may be narrowed, and it bends in the direction in 
which the insides of the hollow 1541 of the semiconductor chip attachment component 154 approach 
along a longitudinal direction mutually, and the IC chip 6 is put by the inside of a hollow 1541. Then, a 
supersonic vibration signal is sent to the vibrator 13 of the ultrasonic horn 14 attached in the bracket 12 
attached in the point of a voice coil motor 1 1 from an ultrasonic wave oscillator 17, the ultrasonic horn 
14 amplifies the longitudinal oscillation generated from vibrator 13, and supersonic vibration is given to 
the above-mentioned flexurally oscillating section 141 further prepared in along the vertical direction at 
the ultrasonic horn 14. This supersonic vibration is mechanically transmitted to the IC chip 6, and metal 
junction of each bump 8 of the IC chip 6 and each electrode 9 of the junction substrate 3 is carried out. 
[0084] Then, motion control is carried out to a voice coil motor 1 1 by junction pressurization control 
**** 16, the welding pressure 51 of pressurization pushing serves as zero, the welding pressure 52 
between the inclined plane 1412 of the cone mold at the tip of the flexurally oscillating section 141 and 
the inclined plane 1542 of the semiconductor chip attachment component 154 also serves as zero, and 
the component of a force 53 of this welding pressure 52 also serves as ZE opening. Consequently, a slit 
1543 returns to the original spacing according to the elastic force of the semiconductor chip attachment 
component 154, and motion control is carried out so that the inside of the hollow 1541 of the 
semiconductor chip attachment component 1 54 separates from the side face of the IC chip 6, and the 
flexurally oscillating section 141 and the semiconductor chip attachment component 154 may be raised 
in one and may separate from the IC chip 6 with a voice coil motor 1 1 and the junction pressurization 
control device 16. 

[0085] In order to give supersonic vibration according to this 7th operation gestalt, the lower limit 
section of the semiconductor chip attachment component 1 54 putting the IC chip 6 from both sides 
mechanically pressurizing, the IC chip 6 carries out the same oscillating behavior to the semiconductor 
chip attachment component 1 54, and supersonic vibration is stabilized and transmitted to the IC chip 6 
from the semiconductor chip attachment component 154. Thereby, sufficient bonding strength of the IC 
chip 6 and the junction substrate 3 is obtained, and junction dependability improves. Moreover, in order 
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that the IC chip 6 may carry out the same oscillating behavior to the semiconductor chip attachment 
component 154, there is no damage to the IC chip 6 by the semiconductor chip attachment component 



[0086] In addition, this invention is not limited to the above-mentioned operation gestalt, and can be 
carried out in various modes. 

[0087] For example, you may make it have an adjusting device 29 whenever [ tilt-angle / which can 
adjust whenever / tilt-angle / for the include angle theta of the ultrasonic horn 14 to the any value within 
the limits of 5 degrees - the above-mentioned 35 degrees ] according to junction conditions, such as the 
quality of the material of the IC chip 6, thickness, or the quality of the material of a substrate 3, 
thickness, as shown in drawing 22 . The adjusting device 29 has the following structures whenever [ this 
tilt-angle ]. 

[0088] That is, the 1st spherical bearing 36 consists of spherical-surface-like heights 38 and a spherical- 
surface-like crevice 37 by making it energize with a spring 34 so that the spherical-surface-like heights 
38 may be formed in a bracket 12, and the spherical-surface-like crevice 37 which slides on the 
spherical-surface-like heights 38 may be established in the supporter material 35 which supports a 
bracket 12 and the spherical-surface-like heights 38 and the spherical-surface-like crevice 37 may 
always contact. Moreover, when forming in the front face of the spherical-surface-like crevice 37 of the 
1st spherical bearing 36 suction puncturing which is open for free passage to the 1st suction path 31 and 
carrying out suction actuation by the 1st suction path 31, while the spherical-surface-like heights 38 and 
the spherical-surface-like crevice 37 are fixed improper [ migration ], when loosening suction actuation, 
the spherical-surface-like heights 38 and the spherical-surface-like crevice 37 suppose relatively that it is 
movable. The include-angle adjusting screw 39 is thrust into tapped hole 12e of the upper limit section 
of a bracket 12, and the tip is made to contact the side face of the supporter material 35. Therefore, by 
turning the include-angle adjusting screw 39, it restricts to the time when suction actuation at the 3rd 
suction path 33 is loosened, and it is supposed that it is movable in the direction in which the upper limit 
section of a bracket 12 attaches and detaches to the supporter material 35. 

[0089] Moreover, the 2nd spherical bearing 134 consists of 15f of spherical-surface-like heights, and 14f 
of spherical-surface-like crevices by forming 14f of spherical-surface-like crevices in the lower limit 
section of the ultrasonic horn 14, and forming in the upper part of the semiconductor chip attachment 
component 15 15f of spherical-surface-like heights which can slide on 14f of spherical-surface-like 
crevices. Moreover, when forming in the front face of 14f of spherical-surface-like crevices of the 2nd 
spherical bearing 134 suction puncturing which is open for free passage to the 2nd suction path 32 and 
carrying out suction actuation by the 2nd suction path 32, while 15f of spherical-surface-like heights and 
14f of spherical-surface-like crevices are fixed improper [ migration ], when loosening suction actuation, 
15f of spherical-surface-like heights and 14f of spherical-surface-like crevices suppose relatively that it 
is movable. Moreover, the ultrasonic horn 14 enables adjustment of theta support or by being supported 
pivotable with structure as shown in the previous operation gestalt to a bracket 12 whenever [ tilt-angle / 
of the ultrasonic horn 14 to a bracket 12 ]. 

[0090] Thus, after loosening the vaccum pressure in suction actuation at the 1st suction path 3 1 to an 
atmospheric-pressure side by constituting, by turning the include-angle adjusting screw 39, to the 
supporter material 35, the upper limit section of a bracket 12 makes it move in the direction which 
approaches or deserts, slides the spherical-surface-like heights 38 of the 1st spherical bearing 36 to the 
spherical-surface-like crevice 37, and shakes theta whenever [ tilt-angle / of the 1st spherical bearing 
36 ]. Consequently, theta is shaken whenever [ tilt-angle / of the ultrasonic horn 14 ], and theta is fixed 
by vacuum adsorption whenever [ tilt-angle / of the ultrasonic horn 14 ] by raising the vaccum pressure 
in suction actuation at the 1st suction path 31. 

[0091] The vaccum pressure in suction actuation at the 2nd suction path 32 in subsequently, the 
condition of having loosened to the atmospheric pressure side The lower limit side (IC chip adsorption 
side) of the semiconductor chip attachment component 15 is pressed against the top face (substrate 
installation side) of the heating stage 4. Where it slid 15f of spherical-surface-like heights of the 2nd 
spherical bearing 134 to 14f of spherical-surface-like crevices in the 2nd spherical bearing 134 and the 
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parallelism of the lower limit side of the semiconductor chip attachment component 15 and the top face 
of the heating stage 4 is sent The vaccum pressure in suction actuation at the 2nd suction path 32 is 
raised, the lower limit side of the semiconductor chip attachment component 15 and the top face of the 
heating stage 4 are held to abbreviation parallel, and theta is fixed whenever [ tilt-angle ] by vacuum 
adsorption maintenance. Then, the semiconductor chip attachment component 15 is moved and vacuum 
adsorption maintenance of the IC chip 6 in respect of the lower limit of the semiconductor chip 
attachment component 1 5 is performed in suction actuation at the 3rd suction path 3 3 which has the 
piping 24 for suction. . 
[0092] According to such a configuration, junction conditions, such as the quality of the material ot the 
IC chip 6, thickness, or the quality of the material of a substrate 3, thickness, can adjust [ whenever / tilt- 
angle ] whenever [ tilt-angle ] for theta to the any value within the limits of 5 degrees - the above- 
mentioned 35 degrees whenever [ tilt-angle / of the ultrasonic horn 14 ] with an adjusting device 29. 
Moreover, the junction condition of the IC chip 6 can be seen and theta can be tuned finely whenever 
[ tilt-angle / of the ultrasonic horn 14 ]. 

[0093] Moreover, this invention is not applied only to the ultrasonic-jointing approach for flip chip 
mounting, and ultrasonic-jointing equipment, but can be applied to other applications. For example, it is 
applicable also to the bump formation approach and equipment which form a bump 8 in electronic parts, 
such as the IC chip 6. An example is shown in drawing 23 . in drawing 23 , while laying the IC chip 6 
which is an object on the heating stage 41, the rotation supporting point of a base attaches in X-Y table 
48 - having ~ and the capillary mechanical component 49 - the supporter material 46 rockable to the 
circumference of the rotation supporting point - the ultrasonic horn 42 and a gold streak - the clamper 
43 is supported, a gold streak - the tip of a clamper 43 ~ a gold streak ~ the capillary 47 holding the 
gold streak 45 supplied giving predetermined tension from a tensioner 44 is arranged. The ultrasonic 
horn 42 has set theta as the any value within the limits of 5 degrees - the above-mentioned 35 degrees 
whenever [ tilt-angle ] like each above-mentioned operation gestalt. 

[0094] according to the bump formation equipment of such a configuration ~ a gold streak ~ melting of 
the lower limit of the gold streak 45 which the capillary 47 was supplied from the tensioner 44 and 
projected from the lower limit of a capillary 47 is carried out by discharge etc., and a ball is formed. 
Then, the location of the capillary 47 to the IC chip 6 on the heating stage 41 is positioned by X-Y table 
48 in the XY direction which is a 2-way which intersects perpendicularly, then, the capillary mechanical 
component 49 « the circumference of the rotation supporting point ~ the ultrasonic horn 42 and a gold 
streak -- a clamper 43 is made to rock, the formed ball is pushed against the IC chip 6 on the heating 
stage 41 through a capillary 47, supersonic vibration is given from the ultrasonic horn 42, and a bump 8 
is formed on the pad of the IC chip 6. 

[0095] Thus, also when forming a bump 8 on the pad of the IC chip 6, the ultrasonic horn 42 will be 
made to carry out bump formation by giving supersonic vibration from across to the longitudinal 
direction which intersects a bump 8 perpendicularly with the vertical direction to the IC chip 6 (the 
direction of 5 degrees - 35 degree), if it puts in another way by setting theta as the any value within the 
limits of 5 degrees - the above-mentioned 35 degrees whenever [ tilt-angle ]. Therefore, the gold streak 
45 held at the capillary 47 carries out the same oscillating behavior to the ultrasonic horn 42, and 
supersonic vibration is stabilized, it is transmitted to a gold streak 45, sufficient bonding strength of the 
bump 8 and the IC chip 6 which are formed of a gold streak 45 is obtained, and junction quality can be 
raised. Moreover, since the bump 8 formed of a gold streak 45 does the same oscillating behavior to the 
ultrasonic horn 42, there is no damage to the IC chip 6 by the ultrasonic horn 42, and a goods image can 
also be raised. 

[0096] in addition, the above - each effectiveness which it has can be done so by combining suitably the 

operation gestalt of the arbitration of the various operation gestalten. 

[0097] 

[Effect of the Invention] As mentioned above, he is trying to join a semiconductor chip to a junction 
substrate by giving supersonic vibration from across to the longitudinal direction along the above- 
mentioned plane of composition of the above-mentioned semiconductor chip (the direction of 5 degrees 
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- 35 degree) according to the ultrasonic-jointing approach for flip chip mounting of this invention, and 
ultrasonic-jointing equipment, as explained in full detail. Therefore, a semiconductor chip carries out the 
same oscillating behavior to a semiconductor chip attachment component, and supersonic vibration is 
stabilized, it is transmitted to a semiconductor chip, sufficient bonding strength of a semiconductor chip 
and a junction substrate is obtained, and junction quality can be raised. Moreover, since a semiconductor 
chip carries out the same oscillating behavior to a semiconductor chip attachment component, there is no 
damage to the semiconductor chip by the semiconductor chip attachment component, and a goods image 
can also be raised. 

[0098] Moreover, it sets to the ultrasonic-jointing approach for flip chip mounting of this invention, and 
ultrasonic-jointing equipment. In the process which carries out flip chip mounting of the semiconductor 
chip on a substrate After [ substrate ] carrying out alignment, if supersonic vibration is given in the 
direction of slant (the direction of 5 degrees - 35 degree) to the longitudinal direction along the above- 
mentioned plane of composition of the above-mentioned semiconductor chip to a semiconductor chip 
and it is made to join, forming a bump in a semiconductor chip and pressurizing it, the tip of a 
semiconductor chip attachment component In order to carry out supersonic vibration in the direction of 
slant (the direction of 5 degrees - 35 degree) to the longitudinal direction along the above-mentioned 
plane of composition of the above-mentioned semiconductor chip to a semiconductor chip, pressurizing, 
a semiconductor chip carries out the same oscillating behavior to a semiconductor chip attachment 
component, supersonic vibration is stabilized, and it is transmitted to a semiconductor chip. Thereby, 
sufficient bonding strength of a semiconductor chip and a junction substrate is obtained, and junction 
dependability improves. Moreover, in order that a semiconductor chip may carry out the same 
oscillating behavior to a semiconductor chip attachment component, there is no damage to the 
semiconductor chip by the semiconductor chip attachment component. 

[0099] In the ultrasonic-jointing equipment for flip chip mounting of this invention, the parallelism 
between the apical surface of a semiconductor chip attachment component and the plane of composition 
of a junction substrate is maintained, without an ultrasonic horn inclining to********, even if the 
welding pressure by the voice coil motor becomes large. Moreover, even if distortion occurs in the knot 
of an ultrasonic horn, the amplitude to a semiconductor chip is stabilized, without the resonance state of 
an ultrasonic horn collapsing. Thereby, sufficient bonding strength of a semiconductor chip and a 
junction substrate is obtained, and junction dependability improves. 

[0100] Moreover, in the ultrasonic-jointing equipment for flip chip mounting of this invention, in order 
to prepare the flexurally oscillating section at the tip of the longitudinal-oscillation section of an 
ultrasonic horn by one apparatus along the vertical direction, an ultrasonic vibrational state is stabilized 
and the amplitude of a semiconductor chip is stabilized. Thereby, sufficient bonding strength of a 
semiconductor chip and a **** substrate is obtained, and junction dependability improves. 
[0101] Moreover, in the ultrasonic-jointing equipment for flip chip mounting of this invention, without a 
semiconductor chip being slippery to a semiconductor chip attachment component, in order that the tip 
of a semiconductor chip attachment component may put and carry out supersonic vibration of the 
semiconductor chip mechanically, supersonic vibration is stabilized and it is transmitted to a 
semiconductor chip. Thereby, sufficient bonding strength of a semiconductor chip and a junction 
substrate is obtained, and junction dependability improves. Moreover, in order that a semiconductor chip 
may carry out the same oscillating behavior to a semiconductor chip attachment component, there is no 
damage to the semiconductor chip by the semiconductor chip attachment component. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) and (B) are the explanatory views showing the process of the ultrasonic-jointing 
approach for flip chip mounting of the 1st operation gestalt of this invention, respectively. 
[Drawing 2] It is the front view of the ultrasonic-jointing equipment for flip chip mounting of the above- 
mentioned 1st operation gestalt. 

[Drawing 3] It is the front view showing the maintenance structure of the semiconductor chip 
attachment component of the ultrasonic-jointing equipment for the above-mentioned flip chip mounting. 

[ Drawing 4] (A) and (B) are the front views showing the attaching structure of the ultrasonic horn of the 
ultrasonic-jointing equipment for the above-mentioned flip chip mounting, respectively. 
[Drawing 5] In the comparison with the ultrasonic-jointing approach for flip chip mounting of the 
above-mentioned 1st operation gestalt, and the conventional ultrasonic-jointing approach, it is drawing 
showing the relation between the number of the bump in IC chip, and the rate of poor junction. 
[Drawing 6] In the ultrasonic-jointing approach for flip chip mounting of the above-mentioned 1st 
operation gestalt, it is the explanatory view showing that supersonic vibration has the component of the 
vertical direction, i.e., a Z direction. 

[Drawing 7] It is the explanatory view showing the comparison of the jointing time in the comparison 
with the above-mentioned 1st operation gestalt and the ultrasonic-jointing approach for the conventional 
flip chip mounting. 

[Drawing 8] It is the explanatory view showing the relation between the above-mentioned 1st operation 
gestalt, the collet of the above-mentioned semiconductor chip attachment component of the ultrasonic- 
jointing equipment for the conventional flip chip mounting, and IC chip. 

[Drawing 9] It is the explanatory view showing the relation between the supersonic vibration in the 
ultrasonic-jointing approach for flip chip mounting of the above-mentioned 1st operation gestalt, and the 
welding pressure of the vertical direction. 

[Drawing 10] It is the graph which shows the relation between the supersonic vibration in the ultrasonic- 
jointing approach for flip chip mounting of the above-mentioned 1st operation gestalt, and the welding 
pressure of the vertical direction. 

[Drawing 11] It is the perspective view of the ultrasonic-jointing equipment for flip chip mounting of 
the 1st operation gestalt of this invention. 

[Drawing 12] It is the perspective view of the ultrasonic-jointing head section of the ultrasonic-jointing 
equipment for flip chip mounting of drawing 1 1 . 

[Drawing 13] It is the front view showing the maintenance structure of the semiconductor chip 
attachment component of the 2nd operation gestalt of this invention. 

[Drawin g 14] It is the front view showing the maintenance structure of the semiconductor chip 
attachment component of the 3rd operation gestalt of this invention. 

[Drawing 15] It is the front view of the ultrasonic-jointing equipment for flip chip mounting of the 4th 
operation gestalt of this invention. 
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[Drawing 161 (A), (B), and (C) are the left-hand side sectional view (X-X-ray sectional view in drawing 
1616 (B)) showing the maintenance structure of the semiconductor chip attachment component of the 
ultrasonic-jointing equipment for flip chip mounting of the above-mentioned 4th operation gestalt, 
respectively, a front view, and a bottom view. 

[Drawing 171 It is the front view of the ultrasonic-jointing equipment for flip chip mounting of the 5th 
operation gestalt of this invention. 

[Drawing 181 (A) and (B) are the top views and front views of an ultrasonic horn of ultrasonic-jointing 
equipment for flip chip mounting of the above-mentioned 5th operation gestalt, respectively. 
[Drawing 191 (A) and (B) are the top views and front views of the ultrasonic horn anchoring section of 
ultrasonic-jointing equipment for flip chip mounting of the above-mentioned 5th operation gestalt, 

respectively. ..... 

[Drawing 201 (A), (B), and (C) are the left-hand side sectional view (X-X-ray sectional view in drawin g 
20 (B)) showing the maintenance structure of the semiconductor chip attachment component of the 
ultrasonic-jointing equipment for flip chip mounting of the 6th operation gestalt of this invention, 
respectively, a front view, and a bottom view. 

[Drawing 211 the maintenance structure of the semiconductor chip attachment component of the 
ultrasonic-jointing equipment for flip chip mounting of the 7th operation gestalt of this invention is 
shown -- it is a cross-section front view a part. 

[Drawing 221 It is the front view of the ultrasonic-jointing equipment which has an adjusting device for 

whenever [ tilt-angle / of the ultrasonic horn of the ultrasonic-jointing equipment for flip chip mounting 

of other operation gestalten of this invention ] whenever [ tilt-angle / which can be adjusted ]. 

[Drawing 231 R is me fr° nt view °f tne Dum P formation equipment in which the example which applied 

this invention to the bump formation approach and equipment is shown. 

[ Drawin g 24] It is the perspective view of the conventional flip chip ultrasonic-jointing facility. 

[Drawing 251 It is the perspective view of the conventional flip chip ultrasonic-jointing head section. 

[Drawing 261 It is me fr° nt view °f tne conventional flip chip supersonic-wave horn. 

[Drawing 27 ] (A) and (B) are the part plans and side elevations showing the junction condition of the IC 

chip and the substrate which were joined by the conventional flip chip supersonic- wave horn, 

respectively. 

[Description of Notations] 

1 ~ Ultrasonic-jointing equipment for flip chip mounting, 1 A--IC chip extractor, 2A [ - Heating 
stage, ] - A substrate transport device, 2B -- A substrate transport device, 3 ~ A substrate, 4 5 [ - 
Heating control unit, ] ~ A wafer sheet, 6 - IC chip, 6a - A pad, 7 8 [ ~ Voice coil motor, ] - A bump, 
9 - An electrode, 10 ~ Electronic parts, 1 1 1 la [ - Tie-down plate, ] ~ A driving shaft, 111- Welding 
pressure, 12 ~ A bracket, 12a 12e [ - Mounting flange, ] ~ A tapped hole, 13 - An ultrasonic vibrator, 
14 - An ultrasonic horn, 14a 14b [ - Tapped hole, ] - A lower limit side, 14c - A through hole, 14d - 
A tapped hole, 14e 14f ~ A spherical-surface-like crevice, 141 ~ The flexurally oscillating section, 141a 
~ Suction path, 141b [ - Inclined plane, ] ~ A through hole, 141e - A tapped hole, 141 1 - A through 
hole, 1412 142,143 - A rib, 144,145 -- The attachment section, 1431 -- Rib, 1432 ~ The 1st bending 
section, 1433 ~ The 2nd bending section, 146 ~ Rate bundle hole, 146a ~ A tapped hole, 15 ~ A 
semiconductor chip attachment component, 15a ~ Collet, 15b [ - It ****s. ] - A suction hole, 15f - 
Spherical-surface-like heights, 1510 ~ An attachment shank, 151 1 152 [ - Semiconductor chip 
attachment component, ] - An attachment shank, 153 ~ An attachment shank, 1531 - It ****s and is 
154. 154a - A semiconductor chip attaching part, 1541 ~ It becomes depressed and is 1542. ~ Inclined 
plane, 1543 [ - Junction pressurization control unit, ] ~ A slit, 1544 - An attachment shank, 1545 -- A 
notch, 16 17 - An ultrasonic wave oscillator, 20 ~ The direction of supersonic vibration of an ultrasonic 
horn, 21 ~ The direction of supersonic vibration of IC chip, 24 [ ~ Mounting bolt, ] - Piping for 
suction, 25 - A bolt, 251 - A nut, 26 27 [ - Whenever / tilt-angle / Adjusting device, ] - A mounting 
bolt, 28 - A ball plunger, 28a - A ball, 29 30 - Flip chip mounting equipment, 3 1 ~ The 1st suction 
path, 32 ~ The 2nd suction path, 33 [ - The 1st spherical bearing, ] - The 3rd suction path, 134 ~ A 
spring, 35 - Supporter material, 36 37 [ ~ Heating stage, ] ~ A spherical-surface-like crevice, 38 - 
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Spherical-surface-like heights, 39 - An include-angle adjusting screw, 41 42 -- supersonic-wave horn 
and 43 - a gold streak - a clamper and 44 ~ a gold streak - a tensioner and 45 - a gold streak, 46 - 
supporter material, and 47 ~ a capillary, 48 ~ X-Y table, 49 -- capillary mechanical component, 51, and 
52 - welding pressure, 53 ~ component of a force, and the 134 - 2nd spherical bearing. 



[Translation done.] 
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*v7-«»*ttl 1 5<i. ¥*flc*-yy«»»m 1 5 
4fc*>. ^frf-yTfiy^fflfl 1 1 50fci?»«»jWW 

* y r i o 6 izn-t stsifflgof tfgjg-t? , icf?r 



1 0 6 1 0 3 fcm^fcS^SUStfft&ivar 

a. 

[ 0 0 0 9 3 Wcifc. tt?«HKOlili»/jvfl:C 

JTrfiii v + u yyu^ e>y*j-y rf - -y 7^5^ $£ 

z k %mmt x \ . 

[0010] Clf^J: dSrfcfrTPU:. «^DJE7JSl>'S 

Ti±. m&tt-r >^&wmm?i z k itw&Th 
[ooii] *m&>mtm±. a^Ruastmst 

fif^SK^ft^fl, SSL>t«^tlTi4, 7U -yTf- 
■y 7-^gffl^^^^ftt fcogg^ gfit-r ^ z. k T 

[00 12] 

[0013] *»BSc7)mi®«tcJ:ft«'. ^2i^-y7 e 

$-««±tc7 u yrf- v79mt h k % . ±ia^#ftf- 

-e<0f£, SDEL^*^±ie^f*:f--y7-^LT 
-hfa^fr^-y7-0±IB^iB^v^ei^(fiit^L-C#} 
**rti(c)8«ft«ft*4i->o. ±ie^fr^7 7-^)± 
IE''* -y F±<7)±f5^'y JJEa«<0±lE««KcS^t 

6 ; k m®.k^h&^m-%-}im*mktz> . 

[0014] *»BJ!<0*2JB«fc ifttf. ±IS¥^f- 
■y 7*C»t iJJEilHiftf - -y TO±l2«^ffl»V^«^ 

[0015] *»BB^ 3 jBjufc: iWf s $ i xti 2co 

[ooi6] *mv>m4m®izxiitt . mtyr 

gi5«t^$^±ie^*f-y7-(^ ±E4MII*f-y 

wk zmt&z k £%f®k tm^M&ism&zm&t 
[0017] xmirtstisiBimz i.ti\i. ±M&*m#i- 
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<m$\nm* 5 s~ 3 5 mx-h h m 4 cowsuzizmnm 
[0018] *%wcr)m6mmz£h.n % jjmzm* 

izmtzmmu&WAL. zvymmmztitzm 

ft, Zcotilb&htKztit&ttibi-v bbX'±iffi 
[0019] *»Bfl^)*7JiS«tcJ:*itf . JbiaS^S* 

-y%mz. isiMwym^m^znLxm^-thunz 
tz±tm%m->co%:mx'Mr/z>i3<txzmf. ±r 

ht-Kt Kfa tKzh t &i illJ&ttte 1 1 r JJEfi* 

^riEKBii&r ins 4 a!Ba^Ej»ajim&4£ii*& 

[0020] *«H*0»8JB«t:J:fitr. ±IES«»* 

-ywftmz, mmivtmmismzttLxmmzh 

[002 1] #»^»9JB«fc:J:;fUf , ±IEig#«* 
fflROU<^)««fc:±IE a NI*f' "frfiMMW *ffi«UT± 

0 iz item (m&tzf&M&gmteimzm-r 
[0022] *%wwm 1 0 nmtz ztiix . ±ieM#& 
"rarm kiew-* _hia»rfi]tcw Lf«sw>*raiic±iaB 

4)-t±T*l*fiB^teRtt^*i, ±IE£KM£>1|B9S 
tCJUE^frf- -y 7-#ftg|5tt UT±KiB«SJS» 

[0023] *%B^)m 1 1 jufge j;tLis\ ±tE*a^» 



±12 y yfc*t LTit^ fcstf ytww miawmmz 

RfttlZoizLtim 1 0O!BttCfEttOj8#»&&£ 
[0024] 2JB»tJ:fttf , JJBHff» 

la 'j 7a>&fHafcfri«jttiafcflf 0 wf ti§ 1 tff 0 fiff 

SK£ffMU ±ESIl*fOft»fa*»^!6(c*(iORSfl5ri6i 

izmMztftr)®tfxm2m<9mmzmtfZL. z<nw,2 
mmmizv/mmt. m y^txmmzmf 
fcroftSB* imammmzismt h-ti xotz ttzm 1 

[0025] 1 3JBW(cJ:iitf , ±i38t« 

* JJE^NWf - -y Tt4 i * 4: i: 1 1 , ±Ett 
*«*-y<oife(ifc:±T*i6i»^K:»tt. ±EI6 

m^comu^zn Lxmm^m^h^mmmzh tK 

±Eiat«f:JbiBtat^tfctatr]Rft<atf: 

ft i*m£W£t& J: a iz uzm 9 1 0 vmmzii 

[0026] 1 4JBW(cJ:ntf . ±IEM#ig 

im-mwh •vrniMmsm^x'-h^i. 

Tim t MiH? * JJEWWWctt Lr«W>3EriHfc:iJEjH 
#^S»$-±IE i l^*^-yr(c^^|,ti;t,tc s JJBH 

eflwwfcjjB^fiEf - y r«»sm* sa lt±ie 

JRfrtttS*«fAL^ *OJRft«a<?5«rtrifljtSi[t±IE 
afflSft^tfatJMJ&iftJt. ±fEfcCy\k±fEtotyU: 

<a tii^m»±iB*s^ -y rfti*aj»iRftfa ttx- 

±MSfcb*Wm&lz±.fZ*m#1- -y aw^sx *)ft 
[0027] *«M^asi 5JBWCJ:*Uf , iEfiffft 

±E^ft^ -y rco±fE&£ffliav ^r*>o± 
T*rSii:il3ct2.±iE8l*[SltcW LT#W>*i*iK±Ei8 
^»^±IE^^-y7-(c4^.l)ki:tt^ ±»B 

«(IJO^gp(C±IE¥«frf- y 7-««rSm*E{I LT±IE 
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JJE^Wttf - -y T{S#^clSft£±tBiIfMI§]±#'s: 
J: 3 ctMSft, -y r«»gE«ti. 

[00 28] 

[0029] <aSl£H0B!B)01Ha3&tfBl 1~ 

[ 0 0 3 0 ] III 1 1 fcte, ±E7 'J <v7+<y79mfm 

A***LTV*4. ftBi^2AKT«A;&*uJpo¥3 

Wfc (OT, r^^cKj t«5. ) 3{i. ItaSfeXf- 
: JA izmZtl. ±fd»Xr-v4 fcaHR3**»l*& 
t>'H5g$ft. *^>, 111 2(c^-TJ:3fcjD»Xf—x'4 
t«N«$nfcJBRISiJfl«il7fc-C»I»$*t'ir*<feanSRJf 
*U>. JJCWC, nrXA-5/-h5*»4>ICf-y7 , WajS 
S 1 A IZ «fc 0 ft* t 0 tH 5*Ufc lffl<0 1 C f- -y 7' 6 
14. 1 v 1 5 

tc)iJ>:ft»t»**i&. ft^T, Ell 1 -HI 2£*-fi 
3t. Z9>\ Cf-vr6(±. flftf"/7'fil$»f5lC 

«*Hjes*u tgM^et, «^*«3^Fjf^{aa 

KffiI8W>3*l4. av^f. ICf--y7°6«4. ±IE7'J 
•y Tf- -y It J: 9. C 3 



tc*r ix ms&x/m^mmi^i btih z t k i 9 , 

8fc«£S«3tf>#«ffi9i:a«fc«S£S*l4. iJESf 

£ jDEg-a i «, icf 7 r6 3 toff * *isi 

C1-vT6t S^SK 3 com-&<7)tzfr<r)M1±t:ft? . 
B2BlrCS8aj3*U>. 

[0031 ] ±167 U vr^-y7"5Q6fflfi»»»^SiB 

Hi, icf-yretcjnEavfi^iaaaB^iT, i 
fcw3. ) 3teJJEic*«/:r6£ilie»£*r*8«* 

fi^iSt?* ot, _blS I Cf--y7°6 £ JJE* 

•y 7*ft8»W 1 5 1 , JJE*** -y 7*SfMI*r 1 5 K 
«»3*lfcJtlB I C* -y 7*6 fc . ±IE^*^ -y 7V)± 

H***- f 1 4 1 , ±fen#&*- y 1 4 tcjjafi* 
ftJBW^iSiafr^l 3i, ±EHM**-yi4* 

±12 I Cf--y7'6t±IBSS3t^LTtl^^^D 
E^^4^.l»SDE^a^-^Ifc tTO^ A3-fW- 

^-l itzti&z-h, 

[003 2] IWxa^M-^i n±, JaE^i 
l i&%±-ri.tw-<:'*>0. Hi 2fc^tipt:»^Jn 

ffisotBK*i Mzxmmmntih . mi 2tt5^-c± 

E^xa-f l lDSSbMi 1 a<0TSSa^t 

li, 7^BSffiL^tt^75^-y h 1 2*«»t4>*l. ±IS7' 
?y-7M 2CJi, «J*t4 i a ±IES^*-y 

^LT5' -3 5' flWfLfcffiffaaSraoTBWtfc 
{4, ±iefflMftJg^5' *)HT'*>tl{i, IC^.y7't^ 

7 -y ?i>mtsw* "j , nmmftm 3 5 • 

mt&t I Cf-7 7°t^7 y^*«t-|»^tt* { J> 
ft«*»4>. »^L<{1, 15' T'fcS. 

[0033] znm^mx-y 1 4<?m®ft&t , «^ 

[0034] 

[*1] 
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[00 3 5] ±IE«lfc*SVvC» lC?v7m£&&. 

oiififf, Atifa, xji«v\ -»ijajg*r*js-r. 

I Cf--/7"<50^5-y^t*3(tS, ©t4?7-y?(4£<«S 

[ 0 0 3 6 ] UMi^tti: LTJ4. #/<y7liAu4>« 
0 s *y NV\>7*yfV y^tJ; 0»JS5#ifc 5 0 
A>r/ icf'y r, . n«icf7 rco 

40NT'&0, B«R««»Ji6 3kHzi:-f4. 
[0037] ioao^mJ: 0 . J:IEft««H**»4 L 

[ o o 3 8 ] liim^m-^-y 1 4 o^fnaw 
n-f&mzizm^mte* *, rtmm 1 5 mm h 
ti. t^^mfanimgtMiiMffim-i 3*™ 

ItUiTvi*. iEfiUHPl 3£J4, 111 2fc*1*J:d 
fcjBtfjSSHgSl 7 #8883 ft. im8Hg3?l 7 £4 

[0039] ifc, e#jft*-y 1 4i±, ±iae»^ 1 

S-C7' 7 7" ■/ M 2 Ktf/I/ t> 2 5 4 0 ft J 0 ffitf>ft£ $ 

4 CO, ±iSjg|j^l 3^-n»@^«i!)cO«»^S5 

y^'14a, 14af-5S"?tH-tJ:?{C®#^->4fc 
J&SU I^MIt77y-;i4a^77t7M2 
«aHt:^W>jh.JtK#R l 2 atifti- h 2 5 £ J: 9 *ft 
-fiM««tt4 i t tc J: 0 . y 4 eo*#tt*|pi 

#±T:frtofc■35■t41Jfc^r|ft|^^*tLT5• -3 5' wm 
lfc«ftMift-)T^9t» h 1 2(C»tf*t£ft"CH 

[0040] iJEiHWft*- > 1 4 0*#«i?7|6]<7)-ffi 
«c. ±SE i IH»«cf - -y 7mm& l 5 jWJITO) 4 0 (c L 
■Ctttftt4>ft"0>S. "f&fc*.. «*tt*-V14tt, 

£&VH0T«H1 4b£:£U .KOTaSffil 4 bfc. _t 
l2¥S£tt*-y7'ffiftgW 1 5 ^®^-t&^rffi<7)-Mfc L 



T(4, H3fta^-id(c, ilE^aWtf-yTfiUMlWl 
5A\ fct 1 5 1 1 jF«£ftfcKtf«»l 5 1 0£*L 

m 1 4 b 4» f>±^r(z isj (tT . jj e^*^- y rasam 

1 5<ore#*KB 15 10 &iBW«*-y l 4 ^Mifi/t 1 
4 ctJtiiS-^T, 1 4A»&±2rte3gaiL 

^JXftW 1 5 1 OcOfc 1 1 5 1 1 IZi-y h 2 5 1 *<fc 
tji£ft&.Ifcfc4 9. iS^^-y 1 4 ft 

Me-^coTffiffi 1 4 b fc±iE¥s*ft* >y rfiytsp 

[004 1 ] JUB^ttf-vrftBfSm 514. IC* 
•y T 6 5r ®M? h Jfc#> . -y 7"«»am 1 5 OT 

®mizMjRztiti§>&<r>nmfLizi±mmm. < g 2 4 
tz^^mK^mtx^mmmzi *)*mm«?T 

fcUTV^i. ±lfi(K?lfflE i »2 4{4, W»M2fc 
ja*$flTv>S. ^i5t.iK 02t^t4o 

IC*'y7-6{4, -MirUT. ©?lffllS i t2 4 Srffl 
t.T«3l3*l6¥«#*-y7Sfta5ttl 5K««H^$ 
IC*-yT6{4, »77'Ml 

t LT 1 4 v \ ±E^^#:* -y 7-«SrgB« 1 5 ^Tffiffi 

v\ 0iJiJ4; I C+v76<rmiti/ l i'V3y<7&fe\z\t 
±teTiffiffi(4SUS (x-fvw^iS) 4 0ffifi£t. ic 

* -y r 6 emv&n i» •> a - aa* t*^-fk-^Bg^e#:o 

v\ 

[0042] Jg^a«3(4. »^f- >?4JiJC«t«r 

[0043] OTC, ±|£7 D 'y7**«y7^agfflOj8* 

[0044] I C*'y7°6(4, -y 7*«»«tf 1 

5cOT«H«lffll21 : 2 4$:)ll;-CiStll^§il, * 
7 7*«^i5« 1 5 I C * >y 7' 6 *\ 

[ 0 0 4 5 ] <X\^X\ ±127 t) -y 7"*-y 7^ffliBt« 
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S^gBlKiO, ICf-yT6&lflg£*«3tf>JS* 
*|ft|lc . ICf 7 7-6 Sftft ltz±3i*mH- -v 

s 1 6 tr «#ADfiEtM^q«p $ *u i c f - •/ r 6 k «^ 

•y h 1 2t:lftlttn)tifS*-yi 4<7)» : P1 3 

fc«s«56S»i 7«to«w«fiiwi-tJwiife*L» can 

T*KdtE3E-r4«*-rtIt»L-C5* -3 5" <nWRfl 

«^s->tat Wi2 o*^f 7 rwit 1 5 

£>*ll. . i eOiS^Mil 2 0 A\ jB^»*- > 1 

l 5fc«j»3iifc i Cf"y76fc*»gii3 

*i. IC^vr6jWJ^aHR3±T. I8«ft*-yi4 

aj63tt&fi2 o tisii:^ri6]cos^si&2 1 x-mm 

U I Cf--yT6c0#>'N'yr8i;«-g-a«3O#mSi9 
k* J £Jg$£$*l§&&. I Cf y76i ! SpM3t 

[004 6]&*>» IC*-?76£OTL6>o¥«flc*- 

fg&nW-y h 1 5 aWOTf&tfSMSfcovvCli. 12 
8 C^-f J: 3 £ , ¥gffc* -y TfMffll 1 5 <03 !✓ -y N 
1 5 aWHKatf*BHlStt, jg£*fS5T'£>S I Cf-y 

U 3 y I C f- 7 7X'fotl\$. 3U7M5a^SUSS 
Tj&oSilHfflS^O. ljumElTfc-mif. J»ftffi8t> 

[0047] ±mm i mmmiz ttua . -y r 

-3 5- tg# 

?7ftftttttl 5K»LTP]tfi?»«l£ 
L. LT I C^-yr6ttgaS*l4. 

ZtilzX*), ICf776k 3 k <r)+m®Hr 

(i, i Cf»r6rtw«fr8«»i:»*w (*v^ 

»£*Uf. «£BKfflivO <OfPJ^k«M*-f0-e 
h h . a 5 o«!tttt$ 1 SlSfe^ffii k ^*c7)iti^ft^^-^ 

r8<7)«tf\ I Cf77111te1 1 Oil. ICf 7 
riffle "9 3 Oil, I Cf- 771I*lt!) 50ffl, I 
Cf-y7lfflfcjfc9lOOffl«0*££iSU IS8Mi**i 



[0 048] ICf776m*f77W 
ttl 5 fcttLTH 4 fc*>. ¥I*f77 

ftftSSff i 5t,z£& i Cf-?r6^^-^*«isv\ 

[ 0 0 4 9 ] ifc. m 1 ISWKBt J:Wf , ±T#fi t 

mtthm^mzMLxmy^fanmwmmiz&r) \ 

fc. fi§iJM*«J:T*-|firt-«:*>^2*|fli«0ja^*^rt- 
S £ fc lcfc 0 . 07 fcijrf J: o tffi^HTft^j&^T-r 

s . =3r*5 . 07 ^stttS{s±iem i ggras ae*<o 7 y 

[ o o 5 o ] m i mmmiz ztm . 
rfiiJMlW l 5 fcfi^Stf-v 1 4<og#tt#ifiitf>-« 

WtsK/P h k -y b fc vm&lzil 0 KftftS £ t tfX'% 
Ztc#>. X>\,bti-->ht<?)te1zZmfrZZtl,z£>0, 

%m#i- -y 7mm 1 5 1 1510k oKtt 

1 4 cTTFSffi 1 4 b ti*tLT«flbfcT«II** 
■t* JNWtsf - v 7'«»gp« 1 5 C8«K£SW-4 - i * { 
X'ZX. m%m*-y 1 4 tStt 5 ¥aStt-f -y 7"ff «r» 

tti s^RftftawsAtpaK"**. 

[ 0 0 5 1 ] * 1 M»l(ci:n{f . y 
TfiM*aiW 1 5 y 1 4c7)*^$i^[6]^-Sg 

a5(c, iNHftf-yrfiUWHsf 1 5<0Kfttt»l 5 1 Oct) 
tatl5 1 lfc-f-y h25 l#fct&4*i*wi:fcj:9 

>i 4<o«r±*j:o*»»^v7 , fiaM»ri ssraaat 

W 0 t^ISglcS^t'^ . ^^f*:^- «y 7'fiS^S5« 1 
SaMWILTt, iatl51 1 k^-y H2 5 1 kO*££ 

[ 0 0 5 2 ] sjrtj. El 9 fci±, ±E» 1 %Wm.<nv »J 

•y -y ri^ffl^jema^^rsfctitt&swaaiw 

k±T*(6icoJnE7jF <= ( icf-xriffl*fcO«^ 
yrfflSK) xo. 8N( k««Sr*U. HlOlctt, 

jjbb i idtigJBo 7 u -y rf - -y rn^fflo^^^-^ 

^cfcltl»^#«iJk_hT^I*I^JDE7j k OWffi* 
/77 T'^-f . IC^--yT6ka^3k 

01 0 iOft^ftfrfc LT, i&\^m&®ht:MZ 
{i. jfiiE^jlSWiSA^-fcJllBE^W^^y^^Os fc' 

[0053] ( * 2 HSfiJB® ) 2 UllBffi^ 

7 U y7^ -y T^Sffl®WjS«-&*ffik ^cO^fi 

(i. millS£^.®k{±M : 5r-l»y7a-C. jS^«*-yi4 

^ft^«i7ji6j^±ie-ffla5^Tfflffii 4 b[z, ±Mi*m 

Wf-yrm^m 1 5*B^t6t,»T**. 

Hi 3tc^-TJ;5^. ±IB^ftf-y7*«J§fiWf l 
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5i)K Bftflltf 1 5 2*#LT. mm.*->\ 4<7i& 
X . ±f E¥»tt* •/ rfiHMW* 1 5 OlWHiig? 1 5 2 £ 

jWfj**-^ 1 4 tfosaft 1 4 c tcsas-rc . m^fa 

*-> 1 4<9_hie-4BaW»<bfc tft 1 4 e rttiJeKtt 
» l 5 2<ofi^l**-|*ifcB5rt**rfljtKf+.-K;u h 2 
6£& tii^. Ktttf'/l-b 2 6<?>%8£KtfN&l 5 2 

»aw i 5<7)mmm 1 5 2 tfj&wm&^j: 5 eras 

[ 0 0 5 4 ] ,r O i 3 «r««t-«Uf . JUG***** 7 
rffiftg&tt 1 5<3Rttttffi 1 5 2 CJRftiKi^ h 2 6 £fc 

t att i 1 1 j: o sra* - v 1 4 te±i 7 r 

h 2 6 I, £ t fc«fc "9 , iNSftf - v 7WHNI 
1 5 iKttttSB 1 5 1 0 fcOKftftjK^^fl:*^*^ 
'f7«j$S« 1 5 s Xtt. 1 4COT3SE1 

4 b (cfl l/CHIS L/cTSSffi Sr^-f^^*^ 7 7*flM* 

aw 1 5fc**fc3ajw-*ci:a*c*T. mm-y 

1 4 K JftJ y TftftSW 1 5 ODKftftK* 1 ® 

*■ y rfiMMW 1 5 Zm%W.*-y i 4 O*^fi^Tf6]C0 

*m&i-",7$mwtfi 5connmi 52 

tzftifxmgfcft-y l 4 tcKtt*;^ 2 6#iataa 

mW&*~y 1 4 OtfnfrJ; "3 >y TftftSWt 1 5 
£5*Hfc*>oJR 0 *h L*ne(cffljrc& . v 7& 

ftffit 1 5 jmbk lt t ffimzMffiawi-r & z t itx-% 
[0055] (msmmm) *mi<?>m3mmmiz 

Z l S> 7 y 7 7*f- -y nggmfiff «££S§Wi , 

1 4<0^#«*|4i<oJJE-iaSOT«W 1 4 b 
fc> ±iE¥3#*7Tfi$rgWl 5imfetZt>0)X'h 
h. t%b*>. HI 4t*-f X olz^ jg^^-yi 4 
Oj^«*|6io±IB-4|»t«f^«« 3 K*f LT «3W 
Stftfk t^&tftif. ±Tim&WzhLt?Zl 4 d# 

flj^ii . ±fep»¥t*tt^ -y TfiMMsw 1 5 mnm 

1 5 3 (cRttfeilfcfc t 1 5 3 1 £±!Efc t5t 1 4 d fc 

tat a*. wo*n,^rsBc±Eimw(cf--yrfii»»tfi 

[0 0 56] iflDidiflfiitiiUf. *Hf&*-yi 
4 ^T^ri 9 Jbr&l ft (c^attfr*- 7 r«J5S# l 5 orcft 
Ml 5 3<7)tatl 53 1£» Stf&rt- > 1 4 
^r|SlO±IE-Saic7)Taffi 1 4 bcrxkfBfctft 1 4 dfc 



fe@^T'# & . x . ^mwh v nmmt 1 5 
Hurt, fctfti4 <uzttixtm#?v7-&ft8m 

1 5<7)ISftiai 5 30iat 1 5 3 1 SrJg^SitKJ: 
0 , ±12*^*^- -y Tfil^ff 1 5 ^S^**- > 1 4 

ttl 5<0»^6SW«$fifCSS. 
[0057] <$49U0B!B) H 1 5 1. *^J<0SI4 

saairt-* z t tfx-t hyjy 71- 7 TsggffltHftHg 

^S$ryni-. i<0»4Wt»JBHi. fi«»*-^14 
fi0*#tt*[6]c7)-s»{c. S^*-yi4tc^«cf- 
•yrffiftgPttl 5f ttl«l5&t*ft l 5t. IH***-^ 

tJtfc»filll*»4S-frsy£t)*S»»i 4 l iltix 

V 1 4 7 1 5 

t . ^<^3t*>»jg«SI5 1 4 1 <DT4i»¥3f ttf- 7 

tsmi 5zwmLx\^h£X'±M?mi-m3mmm 

[0058] -t%b*>. Ml 5lC3jH- ICfr 
7*6<i» ^tt^-yrftftgOTl 5(c©#ll^S^TU 
l>. «^*«3(i»xf- ^"4±lcSg^ix. 

l ltt, «dE^)5 l S-^-fSSDE^ao-^l 
X'b*)s ±IE*WxrJ-f/^-^ l l<7)|Eil«l 1 
9&%8Hit£.\±-75*»/ V 1 2**S»t«9*i. _kiE:/7^-y 

h 1 2tttje§a*-y 1 4*«. ±Titfab&£-tm 

Xmz5- -3 5' fS^JKS-^F-5TKtt(t^^TO 
-5. ±Mmm%i*-y 1 4COft#(fcfr|6]CO-Sg8P<OSffl 

1 ^T^<50Mji7v 1 4 1 bicfi, H 1 GiZTjk-t X 3 
fc, ^#^77*^^1 5^JRff«g|51 5 2*m 

-toKfrtftai 5 2 <7>fftrtri6ii:i:^-ti. 

h 2 6 Sr^ta^fta 1 4 1 «0fc tft 1 4 

i e mzta ta^. m<t#)v v 2 6^«^u#tt^ 1 

5 2 (ctSM^-ttT^ta^iSilgE 1 4 1 *>4>±fE¥g£M- 

77fi»»tfi 5c7)K#wa5i 5 2tfmm*>%^i: o 

XfflfclX^t. ^ta^»g|514 1{c(i. ±fE 
- 7 7*(MMWf 1 50Eft«l» 1 5 2 o«gm 1 

5 btcjiji-rsKiiyti 4 1 b(cst>taa-ri,^ia 

SSI 4 1 a$r(ii.T, ©aifflS&l 4 1 a*^5lfflKW2 

I 0 0 5 9 ] 1 4cO*^«i*[6]Wfl!l 

fflatHi. »l~»4SQfiBJBi:H«t:. ^»^13*»* 

1 7 t^mi^ixm^wm^iwm^ 1 3c«4?-e:6. 

JJE^-f^a-frt^E-^l Hi, mi~m4H)!ig 




(?L 0))02-217242 (ffb 0 2 -Jz4 2 



[ o o 6 o ] m i ^mmmmmt mix.. *mwi- y 

1 5 14 I C f - y 7° 6 £©3Sf-f 
^■y7-fia§aWl 5fctt«'j|JflE*2 4^1*3*1. ± 
iE»9lfflS« 2 4 (47*7^ -y h 1 2fcli»S<l6. jS^f 

Mlt77^'l4a, 14a£3fi9ttJ-fJ:3£^(£ 
U ZcO^mmyyy'Jl 4 a£777--y N 1 2<0Z 
RfthMittRfflK 1 2 alc.-tf/l-h 2 5 tcj; 9<Wi<Wi 
m£-tl>c:£t4: 9, S#Sfe*-y4<o^lft^riPi*>'± 

[006 13 JSTC. ±E7 U 7^7 7»lf 
[0062] i-f. IC^-y 7*614, ¥^*f77ffi» 

as»i 5t=»§ifflEtf2 4*atr«*ffljgsii, em 

[00 6 3] &^T\ I Cf--y 7°6(4. ±f£7Dy7'f- 
•y Tg&ffljBtttStelgB 1 fc 4 <9 , I C v 7 6 ^Jg 
£S 8 3 <03»*|6KC±£*»*f - -y 7° ft&Stt 1 5 * 

£E$4»igB 1 6 fcT!MBW»3 *i, IC1-v76tm-£r 

kW\mz, X4xa4)V*.-9 1 l<n^Z^\\tz7y7 
•y h 1 2fcJRWtfeiTJfag&a*-Vl 4«0fi»?l 3 

^ 1 3 frfc!6± L«8aB»*a«S*- f 1 4 TIM 
U !Stl8ff«*->'14<OifeJBK±T*|6l»^K»ft 
MifcJJEfc;h»«5&ai 4 1 fc, i:T7j[6]tl35-r& 
fltfr|6lt»LT5- -3 5" W«ttAK£«roTiB*S[ 
SUtf-W.fcft.i. iWfiWftjSaB**. ±Efc;b*Jffltt 
» 1 4 1 at^hlB^gfl^- -y 1 5 Sr^-LT I 
C + */7bliz9m&&%tl^ I C^7 7 , 6^#yN>7'8 

ft&t LTtt. ±aBffl»Unil2:m«lAT-±IBR 

[0064] £tf>»4SWfc#J»fc:J:;ft.Hr s 77 
«HHW*f 1 5 tftffciitf. fluff L^^ICf >y 7* 6 tcSt 
LT±T*rtk«3W-*aKril|C#rUT«W>3!fm (Mi 

tars- -3 5* KjB»aaawife«). ic*» 

76 A^** -y Tffi&SW* 1 5fc*tLTHtiMWHtt 
£U S#«»*^LT I Cf-./T6(Cf5a§h. 
4. i*ifcj:0. lCf-^r6fc«^S«3fc<o-H)-iS: 

&£!ftj&<ft4*i. m^immmttz. ttz. ic 

f-y7'6*<^S|«cf-yr^a5«l StitLTHtfilft 

m&tifzfr, *mw+>v?mm\5i,zih i c 

f - -y 7* 6 ^:$0< - 

[ 0 0 6 5 ] § S43SM0RaSfc:J:*itf, «^g»p n n 

i o co j: o temmmtfo ott, jBtr**- y 1 4 



< s m.WSL*-v 1 4 K±T^m»v%(;@^±ie7tb 
*«J§B 1 4 1 iZ 4 *) -y 7Vffiffit 1 5 

l/O^ifcft. M%fa*-> 1 4*'*-?^ 1 OKiStt 
Wc. fcfc»iS»» 1 4 1 *<«mft 1 0 SriSlfC I 
C f - y 7- 6 £ 3 fc*f UTffiJKfcftf * ; t tfX 

zztztb. Kfwai ovs.otcmmmtfbhm^z 

[0066] SS4WW8«t:J:*itf. JB«tt*- 
y 1 4 1 4 1 COT5SgBC0«ji^ 14 1b 

t»f'/7Wftl 5^ffitt$fta51 5 2^T*J: 
0±|flIi»C#AUs BMWWKl 5 2 <Dffcfr[6] t HSrf * 
Ifrfofrfc, BXft^h- 2 6^c«^lRf>mffi 1 5 2t» 
«S*Tfcfc*i«B»l 4 l*>feJblE J MW*tf-/r«» 
»H1 5<7)IXttWa51 5 2*lltil%uj; 3Kffl^L 
"C^ftfcA. MttXil> h 2 6 ^ S*l> ^ h fci 0 . ^® 
frf-yTftWHW 1 5 1 KftttSB 1 5 2 1 cr)KttftJg*< 

1 4 l^T^mzMLxmuzT^m^th^m^ 

* -/ 7-ffi»g?W 1 5 <! i ^*T'^ X , ?t 

1 4 1 (Ot"f*iNW)ff-yr«JMW 1 5« 

Mttft&tf%mz*mx% hbthiz, ^mwf- v ru. 

[00 67] (»5H«0BS[) 017^01 9tC. 

miaumzmmth c t*>'r# & 7 77-f yri^ffl 

S^lg^HSr^-r. ±JBSg5SaBBJB«4, i&tSc* 
-yi 4tfDjiHBK:fc*>*ieBasi 4 1 ^^LT^#fr^ 
7/ffiiOTl sznm-t&miz. S§&*-y l 4 
^+ia3ic!ti3»ira»af 1 4 1 *^LT^**^-yr« 

mm 1 5 J: olzLX ^SjS-C. ±EB4 n 

[0068] -f&;b*>, 01 7<c*^-J:7fc. ICf» 

I.. «^*«3{4JD^Xr-> ; 4±tll^§ii. s 
«3±t(4«^gp n a pl OtftmZtiX^l. XAXziA 
)l*-9 1 1(4, Jnffi73 5 1 saiiEBaio-« 

5fe«gS^{C(477 7--y h 1 2*^(tf>n, ±127*77- -y 

f 1 2kz\,mm.*->i4immt>tix\^h. zcr> 
@#^*-yi4(4, mmm^-ycoMmicomzzti 

itHifJt, HffiUfcJiiaW»i:««*»4>U7*14 2. 1 
4 3 £-£"51 # ft U ±T*l»ltl3ci-S«!^mt:»L 

T5* -3 5° <wmn&£ft*>, 01 7atfHi8t 
srr j: o iz , ±=e 'j 7't« Lxeattttf fct-&bt>« 

liB^ffnt ffitf /SJR#» 14 4. 145 A"K(tf>il. ± 
127-7 7- y h 1 2 (CW LTBlftS 14 4, 1 45 *'*:/l- 

b 2 5 £4 o*ft<e*umifftf*§*i.s. ±i£2flacoKa5 

<?)-?-ixm k - y l 4 , l¥L< (4W 
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mzti^xm&mx-y 1 4«wwa>A>*fim'j 7*1 

43 l$r«t*f6HC-S?l^tBLs ±teuyi4 3 l#>f> 
aSHWfiKlfcgi teifr 0 fttf l SI l ft 0 flff $ 1 4 
3 2£ffMU H1^0«fg|51 4 3 2A^SC-?-<7)S 

«*i*iwifttwoft(frm2^'5fi(fa5i 4 3 3 s-jg 

|£U C^2»f l 9ffl(fSI51 4 3 3(C';yi4 2, 14 
3£Jg)£U 1£'J7'14 2, 14 3(C^LTitftlCftlf 
^IRttSB 14 4, 145 £±IEJnJ£gg 1 1 & 
X ? Ci&^-f l>lil£k LT i ^ . ±1 S l» 71 4 2 fflJOSB 
$i|5]«<0tfi]£k l/CH*. 
[ 0 0 6 9 ] *fc . ±EBf»kJS«4: 0>t3ffMmiLWm 

T v>4 . ±fEfcfc*l»&a 1 4 1 cOTSSf^Rii* i 4 
1 b fc(i. £4 HSWffik |al«(c0 1 6 <k 5 fc. 
¥3Stt^- -y TftftgffH 1 5 2 ^KftfftSS 1 5 2 A£ 
*U ^fiOJR#«li51 5 2<0tt*|i(IfcE^-tl.*(fiI*^» 
Wft^ h 2 6 Sr^^filijgC 1 4 1 Oft tft 1 4 1 e 
rtfcfc t&». JRtt*/l'h 2 6<0jfeSgS:IR#lftSt!l 5 2 
CtRttS-lfTfc*>»lHB»l 4 ljK>±K¥ilWfcf-y7* 
ffiMffitt 1 5f)JRWm 1 5 23MktMfe=SrV>J: d £® 
j£l/0*4. S#S*-yl4^fW3EW±. S51~f5 
4KESfi«»4:R«t:. 3jWKWt6fiT^6. 
JJESUttTl 3Ktt, 8«ttft®Kl 7**»««<xl8* 

[ 0 0 7 0 ] £ 1 -mmmmmt mmiz. 
rmmi 5<i i c^yres-is*-?- 

f'/7Mt?l 5«iflS3lfflffi<g2 4tf«Si£ft, _h 
fE*3lfflI»2 4U7*5*--y f 1 2&ffiZiXb. 

1 0 0 7 1 ] mTt, jje? 'j yn-vrmmmnm^ 

[0072] *-f, I C f- -y T 614. 7«J* 

tttl5fc^lffllK24*lt;Tft*IB«3fc.. ISIS 

[00733 »l,vC. IC^.yT6ti. ±IE7 U •y7•?- 
•yT||^jg#i!ii8-£§gBl teJ: "9 . I Cf776^ 
^*«3«Ji**K0fc:JJE^»*f-v7'fla*a5«l 5£ 
kit, «X3^f;^-?l 1 fc«£fln 
EEM»IS116fC«fWW«Sh.s ICf-y7"64:»^ 
Sfi 3 k m^izih<r>ME& l&*tffftoHl . -in 
fcfflBtCs #>f.*:M/«-*i lOfttctti^T - ^ 
•y b 1 2KBWtfc*lfclB*»*->' 1 4<7)jg»hf 1 3 

^ 1 3frb%±it:ffim : s:m%m-yi 4x-mm 



±.iltib&M®& 1 4 1 te. ±T*[6Jktt^-r«.«l^(6] 
WtLT 5 * ~3 5 • «»«flteftoT«Mf*8i»* t * 
thilh. Zrt&ttoBmtf. ±Efc*>*fflB»l 4 1 

[0074] znmsmim&izitiiz. ^mw^-vr 

fiHWIWl 5<ojfc»*«, MEL=flr*<<5>lc^«yr6t:*r 
LT±T*Wkit3WS«*mfe:»LT«W>*rH (Hi 
tf5" ~3 5- (08««8IW6fcfts ICf7 
T 6 - -y TfiS»g|5W 1 5 C#f LT IH t HIH^I) 

mmmtf&fcLx i c^-v76cfc«$ft 

S.iWliO. I C-f--/T6 k 3 t 

«^i«itt**ifti_h-r* . ic 

*Sfr^-'yr«»g|5fll 5fcJ:4 I C 
[ 0 0 7 5 ] m5H»®tci:ix{f , m^Sh 

io<d£5 zmmtfti^x t . sb^s*- y 1 4 

- v 7'ftfifg|5ff 1 5 SWISHES *IT (r ^ «> <0T1i& 
< . iSffj**-^ 1 4 fc±T^I«Ii&^Cffitf fcJJBfcfc 
^Jlija! 1 4 1 fc i 0 y SB« 1 5 J3^f 

LX^tteib. a»tt*-yi4 3WI^»iHtl OlclSM 

*rc. fcfc*«aB» 1 4 1 jwrnuift 1 0 *»tr 1 
c f - -y r 6 $• «^»k 31zmlx {affl&^t « i t #t 

[0076] ®5H««tCj:tx{f, .^X3^( 
1 4 <7)S5g|5fc IBSIC J: I, , JPflETJ 5 1 CWS 

fm*>tmrct>htni>. ^m^-vrm^tt 15 cot 
mmx-h iicfv r ffi^ffi k s-g-« 3 <t)«^h k <n 
mcoTnmmtih zt%<. i c + 7 r 6 1« lt® 

l 4co?X#® i 2 a^Snffifl^tct 
ffi^LTt. iJEJRftSKl4 2. \43tt-tZ,>)7m 

i4vmtszt%<%miK}mw&mftx-z, ic 
+'yr6k®£mfc3k<v+tt%m£%immt>ii. ® 

[0 07 7] »55UBB!Bfc:J:titf. 
y 1 4 <7yfcb*WKfa 1 4 1 coTiSSC^SjlTv 14 1b 

- vrfiBWBf 1 5«HMrtWK 1 5 2 SrT*«t 
0±(6]#t#AL, RfflWBl 5 2^tt^[6ikll3c-ri) 

Witffrh 2 6ff>9tMimmtt 1 5 2 |C« 
M$i*:T7^^»a5 1 4 1 a^Jb!E¥8ft^yr&f| 

am 1 5 nmnm 1 5 2 *%(t%^^v 0 tss l 

TV^STtrt, Ktt*/^2 6£g36&c:kKJ: , /\ ^« 

#f-yr«»aw 1 5 tmimi 1 5 2 k nsmnwfi 
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1 4 lOTSICWLTiML^TSffl^ttS^i* 
* -y 7&mm 1 5 fcSJBfcSMW 4 Z k WTZ X . fc 
^iHOSl 4 1 (i*ff4*»*f-y7 , «»aWl 5<9 

jRtfftOtfgSfcilsrca & t fc *> t , -y r« 
[0078] ( n 6 ggegni ) *m\<»w. 6 £fflg!B{C 

fc*>»«aB» 1 4 1 »TW(WW»f77««W 
1 5<0ffJ*flBe*«»4. 5»»ffltM^rl»icOX'l I ) 
4. "f )t*>»«»»l 4 10T«HBTO*SI* 

^rttJMBf 1 5<7>&W®m. 02 0i=wtf-j: 3 
K. tzhKWmm 14 1C, tfUftabftflS l 4 6 £t£tt, 
**>WaW>ft« 1 4 6 (C±id¥Sffcf- v T*tt«tt 1 5 
fcfftttfcBfrtteU 1 5 2 £»AU ^cOJRtffSSfl 1 5 2 
ralfcfriajfcSefc JJBWSfcft 1 4 6 (Cfe t« 1 4 6 a 
fcRfts tet?\:i46a tdRfttf/l/ h 2 7 £fc fc&tr£ 
fc C i 0 . ±IBf J«5»7\ 1 4 6 OrtiST±fe^«:^ -y 

rmm 1 sokwhw 1 5 2 l-c -Lie^igft 
f-y rfiMMw 1 5 tjjafc 1 4 1 (ctttsffl 

[00 79] £<flJ:5:$r«te$Q|0BI||fc:J:;fltf, flfiFjft 
1 4 1 4 1 OTffl»»0S6^5X 1 

4 6 rttc^frf - vrvimm 1 5 coKftwgp 152s 

TO J: 9±fl*fcltAU MMHtfU 4 6<D$fcWnfc(4 
Stt£ffM$ft*:fr ^146a taRftjIf^ h 2 7 £ia 
tatrCl t HzX*). UBMttiWt 1 4 6 cDftMT'iiE* 
7"«»»«1 5*>Rff«»l 5 2 5rffi^LT± 

e**** vrummt 1 5 *_bE3t*)»*aoffls 1 4 1 

mm® 1 5 2 f: (rmmm^h^mm ?rm 
mi 5. x(4, fc*>»ffi»aji4 l^TWUfctttr 

Afc&ifc? 4 £ fc ***C# T , £fc*4BNl3ll 1 4 1 1 Jtt 

***** >y rttj$a»f 1 5 ^ftaXtfMtanrc 

[0080] (*7%ffl|$n) *?H^*7Xtt&!B(C 
0*4 7 'J 77f ?7l^SftH£63r%*SBIrf-£ 

£ t a*?* 5 7 'J >y 7* «y rig£iffi*i^$ig£gBti , 
izb*wm 1 4 i (rff^ux-mm^vrmm 

*f-y rftjistf 1 5<r*mmmK m 2 1 test «t 3 
L/t, ±T^mtii3W-4flttri<iitd*Lr#w>*isiciB 

Wfcfc fc^fsirSgff 1 4 Hi. 3 *>»£iHfc*f L 

T«fi&SSl7\l 4 1 1 fclfttt. *OT«SK=Tfl*lc 



j£* { o^2o- ~4o- vwmximmmnmiMi 

4 1 2SrR»tTU6. JJFNWM-yrfiUttttU 5£ 
T*ffiB*»^±Kd*{C+*»*t«tX*xy y h 1 54 3 

*a«t 6 ttfcfc, TSSP^Rts^wiii^fr^ >y rm 

C Ml ^ J: o fc-t h fzsbco i c ^- y y 6 J: & L^c 
54 S^-l 54 lrttricf- 

■y7-6^«H^^LT5SJK^i:LTV^. */c, *m 
ft* -y 7'«J#gBff 1 5 4 <0rag«<D¥3?tt^ -y rftftgS 
1 5 4 a<0±gptc{i. JbJEfcfc#SSI&» 1 4 1 (cR»tfc 

M«sx{iP3itM^ffl#fffi 1412 k ±m tmm 

<Dmm 1 5 4 2 SrlS«t. -?-^±tcK#Wa 1 5 4 4 £ 
i&tTfliJ£S*vO^. JJEJt<5*lBBi*l 4 1 fc±!B 

j Nwttf-v7 , ftj#atff 1 5 4t±, ±mmmwi ikj: 

i: . JJEfc*>»Si6» 1 4 1 ffUmm 1 4 1 2 fc±!£¥ 
W*f - 7 r«#M»f 1 5 4 <7>*t£}® 1 5 4 2 I X 

7«^gfff 1 5 4(4. *<9flXft«lS& 1 5 4 4 co*BI»<0 
MBWBHtfcmitttl^A^fflJ*:*! 5 4 5*C. 
K#fflSPl 5 44»«^i6]fcilEC. ±Bfct)*aaBa5 
1 4 1 CiSltfctf-A-T-? y^'-V 2 8<?)5tffi<?)*'-/U2 
8a*qTL3T^>il, ±IE*«*f-jr7-fiyf»ttl5 4 
*«±iEfc*>*«»» l 4 l k-#W(c±*|flit5l#±ff 

[0081 ] WTC, ±l£7 D -y 7°^ 77'H^O^ 

[0 0 82] I Cf-y 7-614, ^WHcf-yT«» 

at»l 54(ciiS?lfflE« : 2 4^at-CiSSIi^$a. IS 

[0083] <X\^X\ ICf-y7"6UL ±E7>;-yr^ 

■y nci*3, ict 776«« 

E$lJ»^a 1 6 (CTiPfBMWtfil, I Cf- y7"6 kffi^ 
»«3k<7)^0^<7)M7J5 l(cj:.i.»DEffLji^ 
. dOjDjETj 5 1 (c J: 0 . fcjb*Wtt» 1 4 
l^T»gPOR«ISOfi^M14 1 2*5. XWIM-tT 
mm 1 5 4 <7)*b&I§] t«# ^^ffl 1 5 4 2 S-JDJS 

7)5 2-cTi6j§(cffuatr. 02 nest iat. ico 

JPE7J 5 2 C0^7J 5 3 «f|*](c:!K £ t fc «fc 9 , 
Wtf-yr«»aWl 5 4lCKft6*lfcX'J ••/ M 54 3 
fe/l 4 i 5 (C^^fr^- -y TftftSIStt 1 5 4 crj^fr 
VWi- . -y 7°«^a5« 1 5 4 WSA 1 5 4 1 <0 

*i 54 i<ortM=i o i cf-yrestt^att. *o 
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^■/M2 Kjmmtifc&mitti-y 1 4 1 

3fciBSt8HRH 1 7 J *>fi3*Jg|Wi^* t aSJ!»i'U ffi 
BHF1 3*^MLfcKi^a*-y 1 4#i£H 
L, JEtlHWft*-^ l4t±T^r(6]»v^cg(t^h.)t 
JJEfcfc*JR»» 1 4 He, @t&ig»« J 4;t t>tih. 

z^m^mmt { ic^-yT6izmmmzmm^ti. 1 

C f - y r 6 <9#y < y 7*8 k tg£S« 3 9 k 

[0 0 84] ClOfjL #4XU>W:-fil lkfg£flD 
EffHJPSIS 1 6£XWrf&m*tiXW£W Lj&tiDtoE. 
-h 5 1 tf-fe'ok % 0 . fc*>*£IMB 1 4 1 <7)ft«fi9P3ft 
SWffiM® 14 12k, tm#*-y7Vffitm 1 5 4« 

fcf-yTfiHWW 1 5 40»tt;JjKJ: 9,xy»M5 

4 3 tfyommt xam i , » gp« 1 5 

4<7)a#a 54 KOrtffl^I C^-'xT6(7)ffl!lffl*^gi 
it, tMX-HjV*—? 1 1 k&&ME$!M*P§Sgl 6fc 
J: "3 . *:*>*»&» 14 1k rfitfctttt 1 5 

4fc*M*»(C±#S-£S>*n\ I Cf--/7*6*^gtil 
4J:3fc»tf*lffll$*l4. 

[0085] zn^immmizxttif. ^mw^-vr 

fc*> , I Cf- y T 6 -y rflMMttJ 1 5 4 fcSf 

3W1 5 4*»*>ICf-yr6K3?3ei,TfiJi$*tS. ; 
ftfc i 0 . icf 7 76 k«-&S* 3 k co-Hh$rS£9i 

6 tf*Wt1- v 7M*ffit 1 5 4 fc*t L X |S| t Sli»fl 
***f-yrfia«Bf 1 54tJ:6 I 

[ 0 0 8 6 ] . *»fl(i±IESIM^]B(cRI£$ 

[0087] 122 2 fcijcti a t, Witf I C 

f776 (GtWWOUifflR 3 cOttM^iS^S: k'<0& 

■cs s j; o %mft&mwm.2 9 zmn x a t lt 

[0088] -r^^. yjfrvhl 2KS£ffi#CiaB3 
8£R»t, «Bi«i!MB38taBBrt-&«iii«[!Q«3 7fe 
7?** h 1 2££#t££ftg&tt3 5fcR*t. 
EfcBftASG 3 8k SRSttQgft 37k J a 

fc><* 3 4 Tft»S*4 Z k £ J: 0 s gffittOiO 8 k 
«ffl«[Hg?3 7 k 1«HWS3 6^18^1.. * 
fc , SI 1 3 6 c7)«ffiTOa§i! 3 7 wSBttiSB 1 

«5lffl»3 l(caai-*iRgiBI?LS:»aL-C, SB1*»I 



IM^Sr«»4k#Kli. SRiH^«3 8fc«iii1jffia«3 
7kA 5 ffl^S < J(^i!)^k U^. 75^7M2« 
±JB»<0fct^l2e(C«, S£tSlgfct3 9£:frt& 

^3 3r<3*3l»tt*MW>4fc*fc:|R9. i»8W3 

5(c»t-cy7^-y h 1 2ojja«**saw**iait» 

1 0 0 8 9 ] 2 fc. 1 4 eDT*SSafc«B« 

CnSB 1 4 f £®l£U «ffi«m 1 4 f fcffl»iTfltfc* 
nKAffi 1 5 f S:^*^- 7 7*«^g|3« 1 5 <T)±.mzB 

fcthzkizx*). mw$i{h&i 5f kmmmn3i4 
f fe*2Sffi«si 3 4*«St-r*. ^2«ffi 

N£ 1 3 4 co^S^EIgp 1 4 f <?)*ffit(i» 2 ®3|j§5& 
3 2taffl-tl»©aira7L^ffMtT. m2PR?|fflg§3 2 
tJ:0*fHMt!S*4k*CJS«lifRi!S»l 5 f mm 
«KHK1 4 f fc*^»^rt:H€Sii&-*. Otilttft 
^JS^S k * tU4, ^ffi^CiSP 1 5 f k «®«Dai5 1 4 

f btfmm&m*i&bi,xui. je^is*- 

y 1 4«. /5^7 h 1 2K21LT, jfeOHiBBJBiKS 
Lfc J: 3 =S:flBiTiSrXiilinRT«rttt:S»$ fii - k t 
il75i-7H2 l:StSgftt-> 1 4«0fflff 

fts^s-ns^rsgk-rs. 

[0090] iOAdfcflWW-fcifcfcJ: 1 ?, 
1SS3 lT««BI»fl£fc*i»t*KffiEt*JllEflifc»> 
fcW^ . ftJKISSia 1 3 9 i t K J: 0 . i^SPtt 
3 5C«U77^7M 2<0±JMB3&««igXa«Rf 
S^|6lfc^iJ$Hi-C - » 1 MfflS3 6<7)^ffi«eig|53 
8 ^«ffl^EflgP 3 7 K*f LTS»$^T^ 1 mmtS3 

&lflX2B*±iri ZbX\ JB«fc*-> 1 4tf)fS$ 
[0091] &^X\ t62Wimto3 2Xnvgfi\mft\,z 

m&m£EZ*m±wiz®sbtzmx\ jd^xt-^' 
4 (Dim (mmwmm) iz*m*-y7mmi 5<o 

Tm ( I Cf-y7TR«S) Srff L^T, ^2SfcfflfitS 
1 34tt5V%T^2«fflWSl 3 4^ffitti!ia51 5 f 
^«ffitt[Hia51 4 f izMLXfgmZikX . »f77 
Vffiffitl 5<QTmEttmX7--5S4(r>±mb<?mr 

k WkXT- t J4<r>±Mb *«¥1ft=fil»U-C«fflR* 

r&ftgmi 5^fns$-frT. «/rff«»«i 

5OTSS®-COICf--yr6<0^lS*^{i. ©^Iffl 
ffi! ; 2 4£?nr6Jfi3i&3l«3 3-W«3HM|i|CTtf 

[0092] a frflMtt: J:*tff. ffl^SPS^ 
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S2 9tcj:'9, mtiticj--,76<?>ttn*?m*-xizm 

14<Ofl»M*0«:JJE5* -3 5' *>«Hl*W>ffito 
[ 0 0 9 3 ] it: . *56HBli, 7 'J «/7+"t7f&&<r> 

^>rffM*as^atc t> sua-*- & i t 4 . - 

{B]£02 3fc5rf . 02 3fctiVvC. MfeXf-SM 1 
±K*r*arC*4 I C^y7°6£igfi-t4-;fci\ XYr 
-7/1/ 4 8lcaap«oiaIid^*W(t^ix**o^A" £5 
U»g|54 9 fc J: *)®Ws3c£M 0 fcwrii&AJMm 

4 6(C. jBStt*->4 2i:&tt?5W«-4 3i:#£ 
j^StlT^S. ^»^5W?-4 3fi05t4igtUis 

4*fcl»Jgo«a£ff4tooftifr§ftS 
MS 4 5 SrftlW 4* + 19 V 4 7 #I!*$*iT ^ 4 . 
IHFift#-V4 2li» JJB£%flffl»J:l3tt(c, *<o« 

LTH4. 

[ o o 9 4 ] j: o tctn&<v^yymf8&mz£ n 

tf, 4 4*»<9df-vt5'J4 7tfiB&S 

fit** tT5 'J 4 7<OTS8*»^5iaJLfc^»4 5<9TS 

XYr-7*/M8{;:J: , 9. MfcXr- x4 l±coi Cf- 

TfcsxY^ri6itfia^>-ri,. -eoa. 
mm9izx*). mmA^ r )izi&M ! m-y4 2k^ 

^ J rf7 , J4 7Sr^LTJU^XT-> ; 4 l±tf>IC^y 

4„ 

[00 9 5] Z<r>X.o\Z ICf77-6^7 KJtfcAy 
7*8£ffM^4i§£lCt> *i^«*-V4 2(i, 
SW«<y$-±K5' ~3 5' O«HrtOffii:<0flfcRje 
riittJ:^. *v>»*.*ur. I C-f--/7 0 6(w>pf LT 

(5* ~3 5* urn) t^M^mwmzs-thztx'^ 

&fitt&tlfc£ll4 5W8t«*-y4 2(cMLT|Slt 
ft. *»4 5(Ci , 5®«S*lS^r8i: IC-f 

ttfx-zh. ttz. &m4 5iz£*)m&LZiihrty78 
wmm-y4 2izttLxmtmmmmztz>t^ 
m%%*-y4 2iz£z ici-y76»stoyx-isim 

<. X- : Ji>i*l±.2it&ZktfX'* 



[oo96] ±xm.^mmm^oh<r>a%cr> 
sawn***- * ct ^ t-f * z t 4 . 

[0097] 

•yrnimm&mmwmmzttixmiffo ( 5* 

~3 5' KrW) jb»fcl8*»iBtt*4F-**£fcT8te'*-S 

«f*2Wt*r lid tnwmhz l . fimeni^jg l 

tO^&fc^aOaW&fl. S^a«S:[6l±$*4C:k 
4 . -y 7tf*mto* 7 TS^gitt 

k i. i*m#* -y 7^ff)yji-'jim< . ahm *-s> 

t|S]±$-ti-4^t* f T'l'4„ 

[ 0 0 9 8 ] *y%Hj07 U •yrf-yrHSffl^jg 

•y 7Zmm±i,z7 y -y rf - •yrim-t4ro-txcfc^ 

-tJrLfc^, JaffiL^^^4^«sf--yrtcMLT±IS^ii 

(5- -3 5- urn nzmmmm^tx^i-ix 

A^^*^ -y L-T±ie*S*^ -y TW±lEfg^ 
BH«|6ll:»LT»*^l (5' -3 5' 

*mk+y7tzGmztib. ztiiz**), *mfoi--v7 

(6]±-t4. 4^^-yT*^«£^>y7-^gi5« 

^Li5it»^»^t-4^. ^NWtcf-yrfiytaw 

fc «fc * -y 7*\<r>y* - ytf&\ 

[0099] *%.tycr> y 'J 71- - y rHgfflcoa#*« 

kcofaows* i; «^^4. awfcft-y^iift 
t^<#^^.yr^m-4ffittffi^* { ^-r4. iii 

[0100]^, *ffiW07 y •yT^-yTH^fflco® 

[ o i o 1 1 *%bj^7 y "s7i--v7mm%nm 
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mm m^m^mmmt h tz 
h . z ixiz i r> , 77t &£as« t co+tt%® 

[BDB«OIBr**KBH] 

[01] ( A ) . ( B ) U«vWi#WJfc«! 1 HSfi 
mtffi 7 U 7 7* 7 7*5^tfMfi*iH8££iStf>l8* 

[02] iJHlB 1 HtMiO 7 U 7 Tf- >y rxiifflw 

[03] ±IS7 U 7 - 7 7^ffl^*St*^gS 

[04] (A). (B) (±-5-il-f^±le7y 7 7-f7 

[05] jjhs i m&mny y y 7*^ » rsmfflo 

[06 ] _ua» i mmmn? y 77^7/^1^ 
[07] jbtesg 1 mmm t 7 y «y rf - 7 7-« 

5-^-faBB0T-S)S. 

[08 ] jje* 1 mtmmkm^y y 7/f 7 rm 

U 7 h t I C f - y 7'i; COWf* Sr*1UKBHT»* . 

[093 jje* 1 mmmcoy y 7 r *■ v rzmmco 
mm.^nmizmm^mmst±Tii^<r)mEij 

[010] jjejs 1 mmmny y 7 7 maun ' 

[0113 1 X JtiBfRO 7 'J 7 7* 7 7H 

[0123 01 1 COy 'J v 7*-y 7Sli!Ufl<0]t«S» 

[0133 *3MJ*)3B 2 Htta?JB«#mi*f - 7 7ffift 

[0143 *%Wcr,m 3 3SIBBSS<0¥*tt* 7 7£# 

[0153 *«BB«iB4 ggftiBJRO 7 y v 7'f - 7 



[0163 (A). (B), ( C ) tt-tii-eftJJEfS 

4«»7 y vr*vy^mz<mm&$mm.<n 

16(B) -eox-xn»r®0) s iEffi0, atf, fis 
mx-hh. 

[0173 WJi^a? 5 ggtBBJBo 7 y -y rf - 7 rm 
1018) (a), <b) \i*ti?tL±mm5mm 

m<ny y 7 7* vT^s^oilWJSS^SiBwfiWtt* 

- y cO¥ffl0 1 JEM0T* I) 

[019] (A), (B) Ii*ft*ft±e»5«l0l5 

©07 y 7 7* 7 79Ei»i^)i6«tt8^£isoii«tt^ 

- yJXtt ttSSO^ffiS t EBB?* 4 . 

[02 0] (A), (B). ( C > (*«VWL*»» 

comemimm^y'j vn-vTmmn&^mzitm 
Wcvrnfr? 7 r«»a»fofii»«Jtl:Sttflll»liii0 
(02 0 (B) T"£7)X-X$lirffl0) . IEB0. SIX. 

[021] 7 mettco 7 y 7 rf - 7 7'H 

)t?:^-r-g?BrffijEffi0t'J)4 . 

[022] *ffl\<r)W?mmi&<r) y V ••/ Tf- y m 
mx'hh. 

[02 3] *f6W*Ay7T»«*ffiat^gfcaWHU 

fcM * tart * y r^^HflloiEffiia h . 
[024] ft*07 y 7 7 7i@^«dg^i6ffi^ 
m0t'^s. 

[02 5 3 ^*ct)7 'J *7*v7Tffllitt**^» H* 
C5^0T*ftl.. 

[0263 7 y 7 7°^- 7 T^i^ iS* - yoEB 

[027] (a), (b> iizti-tftimmnyy »>r 

1 -7 'J 77f7T^ffliMi^I, 1 A- I c 
f-77-B3titi£B, 2A-a»M^«. 2B-S«iI 
3-3HR, 4-jD^7sT-^\ 5-vXA-y- 
h» 6-ICf77, 6a-A*7b\ 
S, 8--A'y7\ 10-*?»Hn 11 •■•-■K 

>f^a>f;R-^, 1 1 a.-mmm. ih-joe^j, 

1 2-yyy- 12a-»fffi. 12e-iat5\. 

14-<»**-y, 14a-]R 
myyV'J, 14b-T4BH, 14c-JOyt, 14 
d-fet«, 14e-tat^. 14f-SRiB«n0a. 1 
4 1 -ithTiW^. 1 4 1 a-©?iaK, 14 1b- 
14 1e-*atJ*t, 14 1 14 1 

2-fflftffi. 14 2. 14 3-'J7\ 144. 14 5 - 
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0 2 -/jfi3ctj 



KftgP, 1431-07. 14 32-aHJffOlBHfa. 
1 433-»2Jr 9fl(fa5. 14 6--W«y>/\S&, 14 
6a-ktft, 1 7r«)$OT. 15a- 

3U*K 15b-»ai7L 1 5f-«iBttfl*. 15 
10-BfflWU, 1511-fet, 15 2-Htt*», 
15 3-KffflM. 153 1-fafc. 1 5 4-- 
yr«8»tf. 1 5 4a-*»t(c^v7 , «W, 154 
1-B*. 154 2-fHffl, 1 54 3-AUyK 1 
5 4 4-KfttM. 1 54 5-fl»:a. 

mmmw. 1 2o-fi^»*-y<o 

fifF*Slfl#|fi| . 2 1 • • • I C y 7"Oj£§^j£fiidj fa . 
24-«§WM». 2 5-*/PK 2 5 1-t7b. 2 



[01] 




[03] 



2 8a-*-/k 3 

0-7U •y7^--yTigg2£g. 3 1 -SS 1 KSIilHL 3 
2-JB2iRgiffl». 3 3-flt3A9iail. 13 4-A 

3 5-5d«W, 3 6-»U*iB«iS. 3 7 -SUBS 
ttBPS. 3 8-5KBttflSs 3 9-ftJ^MWat. 4 1 
•■«^f-y', 4 2"-fltftt*~>'. 4 3 5 
>A--, 44-Mf>i'3t- > 4 4 6- 

SftStt. 4 7-*-v£5lK 4 8-XYf-//k 4 
9-**t5UIB»aL 5 1. 5 2-ME^K 5 3-# 
fl. 13 4-ff2ttHm£. 



[02] 



111 
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[07] 
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